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Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Chuck Teeters 
(W4MEW), Mike Murphy (WU2D), Jim Hanlon (W8KGI), Gary 
Halverson (K6GLH), David Kuraner (K2DK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
_ (K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SC), 
George Misic (KE8RN) 


Editor’s Comments 


Two fun operating event announcements 
reached me too late to mention before this 
month’s issue. The 2015 “AM Transmitter Rally” 
is coming up on Saturday, February 21st, at 
1100 UTC to Monday, February 23, at 0700 | 
UTC. Complete information and the rules are = miele 
available on the Internet at this URL: http:// 
amfone.net/AMTR/AMTR-2015.html.As was 


mentioned by an email, “Use your vintage or modern AM gear for AM to AM 


QSOs. Low or high power, new or old gear, fire up for the AM Transmitter Rally! 
Renew old acquaintances and welcome newcomers to AM. Please spread the word 
among your AM friends! The event runs all weekend long and ends on Monday, 
February 23." 

Also, the Classic Exchange “CX” is February 8, 2015, for AM, SSB, and FM, 
Operating on 160-80-40-20-15-10-6 and 2 meters. It will run from 1400 UTC 
February 8 to 0800 UTC February 9, 2015. (9 AM Eastern Time on Sunday to 
3 AM Eastern Time Monday) Send: “CQ CX.” For more information it will be 
necessary to look it up on the Internet at www.classicexchange.org. Unfortunately, 
it is likely this issue will arrive after the event is over for most readers. 

In this issue, “Gramps” is back with another one of his classic stories for us 
“young squirts” and this time it’s about radio events that occurred at the start of 
WWI, involving German spies that used high powered transmitters on the East 
Coast of the US. WeeGee, the “ER photographer,” is unhappy that his Photo 
column is missing, but he shouldn’t be too upset — it returns next month! 


73, Keep Those Filaments Lit! NODMS 
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Cover: Joe Eide (KB9R) was the author of the article in the October 2014 issue 
of ER #305, A Power Supply for the Johnson Viking 122 VFO. Joe uses his Johnson 
Desk kW transmitter frequently, but says that “Only I tell people that I am just 


running my ‘Ranger sitting here on the Desk!’ They don’t always pick up on the 
‘Desk’ comment! Besides the EFJ gear, | am running an HRO-60. The wattmeter 
in the photo once belonged to Bill Orr (W6SAI, SK, an ER author). 73, Joe , 
KBOR.” 


Restoring (and Improving) the National Radio 
NCX-5 Mark II 


By Ken Crosher, K6FC 
1448 Watervale Road 
Arcadia, MI 49613 


The National Radio NCX-5 MK II 
Transceiver 
When I picked up an NCX-5 this past 
spring, I never thought I’d be writing 
about it as I was told the unit worked. 
Maybe it did 45 years ago (at least 
partially) but not in 2014! 
Background 
The National NCX-5 uses a twelve- 
volt filament bus (for compatibility with 
mobile operation) and most of the tubes 
are thus twelve-volt equivalents of six- 
volt types. Whenever I get a “new” radio 
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I check the tubes to make sure all are in 
the acceptable transconductance range. 
Thus I was surprised to find a GBAG in 
a 12BA6 socket! It checked well at six 
volts — and certainly must have been 
“hot” at twelve! It was replaced with the 
correct tube. } 

All the small tubes were in the good — 
or better — range, but the final amplifier 
tubes, 6JB6s, were below minimum 
specification. After checking the price 
on those babies, I decided they would be 
called upon to last a bit longer! 

The NCX-A power supply was next 
on the list and as usual, the high voltage 
capacitors were old and thus replaced. 


After installing a modern three-prong 


——. 


S>= 


Figure 1: The National NCX-5 Mark II was introduced in 1965 with 6JB6 final 
amplifier tubes as an upgraded version of the 1964 NCX-5. 
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Number two hundred seventy-three of a series 


ie you haven’t yet seen the digital frequency 
-& display used in the NCX-5 transceiver, 
you'll be quite surprised and pleased at the un- 
usual ease of operation it offers. The operating 
frequency is read directly in kilocycles and 
hundreds of cycles by means of four counter 
dials. The first three, reading from left to right, 
are added to the bandswitch frequency in 
megacycles. Thus, if the bandswitch is in the 
14.0 Mc. position, and the counters read 327, 
the frequency of operation is 14,321 Ke. The 
VFO is accurate to one KC throughout its en- 
tire range of 500 KC, so that it is practical to 
incorporate a fourth counter dial which provides 
ten 100 cps increments for even greater resetta- 
bility. Naturally, the finite accuracy of the 100 
cps read-out is quite high near a 100 Ke. calibration point — and the prime advantage of 
the additional calibration is to allow reset to a precise frequency within better than 100 cps. 
The 100 cps calibrations are approximately .¢” apart, so that they may be readily inter- 
polated to around 30 cps. 


re AN a oS Sm x ow oR 


HERE are a number of distinct advantages to the digital frequency display in the NCX-5. 

The most obvious, of course, is the complete absence of parallax. No matter what the 
viewing angle, the accuracy of read-out is unaffected. In addition, it is not necessary to count 
forwards or backwards from a numbered calibration point as in other highly accurate dials 
— since read-out is instantaneous and the counter does all the math for you. A digital display 
is quite easy to see —~ perhaps the most important point when the operator has less than 
perfect vision. The numbers in the NCX-5 digital dial are 14” high — and may be com- 
fortably read, with normal vision, from a distance of ten feet (only important if you have very 
long arms). 


able is the absence of the ‘“‘clickety-clack” noise often associated with counter mech- 
anisms. A special geneva mechanism rotates the counter wheels to provide a smooth transi- 
tion from one number to the next, and results in an extremely silent counter movement. 
There is a band reversal in the NCX-5 on 80 and 10 meters because of the mixing system 
used, which with conventional dials requires a separate set of dial calibrations going the 
other way. The NCX-5, instead, has two sets of counter wheels — one for 80 and 10, one 
for 40, 20, and 15 meters, The set of counter wheels not in use is masked, and moves into 
place behind the window when the bandswitch is changed. 


| HE NCX-5 digital dial incorporates some unusual mechanical features — the most notice- 
| 


AKE a careful look at the entire NCX-5 digital counter mechanism the next time you’re 
Be: the local ham emporium. It’s quite easy to see as soon as you lift the lid, Notice the 
construction of the one-piece counter and VFO mechanism, mounted on a massive alumi- 
num extrusion for rigidity and mechanical stability. Check the use of split gears and the way 
they result in an unusually smooth dial. Also, you might appreciate the novel dial-set adjust- 
ment. In particular, see if you can figure out how the stop mechanism works to provide a pos- 
itive end-of-rotation at the band edges. As a clue, the two gears that do the trick are the third 
set directly in line behind the tuning knob (yes, we know how they work, but you might get a 
kick out of working it out yourself), Answer in next month’s page. 


ow, all this is not really a device to get you to a National dealer and so close to an 
N NCX-5 that you can’t resist the urge to trade, but as long as you are right there. . . 


Mike Ferser, WIGKX 


<¢& National Radio Company, Inc. 


Figure 2: QST, March 1965, ran one of National’s serial-equipment commentaries 
with more information about digital-dial features of the NCX-5. 
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power cord, the Variac was put on the 


bench so the AC could be brought up 
slowly. All voltages were as forecast and 
there was no smoke — so far, so good. 
Now the 
sensitivity was low and only one of the 
sidebands worked on any given band. 
On transmit it didn’t put out any power 
and acted like there was no load attached. 


fun _begamwaweceiver 


The “suggestion” of functionality had 
evaporated! 

Time to pick up the manual Id earlier 
downloaded from the “BAMA” site and 
try to figure out what was going on. 
Parts identification in the text that 
follows reflects that document. I also 
checked the Internet and read the piece 
by W7CPA with interest’. 

Since this is being written “after the 
fact” I would caution anyone working on 
an NCX-5 that the manual, the several 
addenda to the manual, and the actual 
radio are not necessarily as described by 
the available documentation. Vhere are 
errors throughout, undocumented 
circuit changes, and, in this instance, 
some plain “goofs” during manufacture! 

The Initial Issues 

The easiest problem solved involved a 
broken plate blocking capacitor lead in 
the final amplifier. Since the open was 
close to the capacitor body, a new 470 
pF disc capacitor was installed in place 
of the specified 500 pF unit. Now it put 
out some power on tune, and in the 
receive mode at least one sideband could 
be heard. 

The National NCX-5 uses a 2.8 kHz 
wide crystal filter with a center frequency 
of about 6.0218 MHz for both receiving 
and transmitting modes. RF injection to 
the balanced modulator (on transmit) 
and to the product detector (on receive) 
comes from one of two crystal oscillators, 


operating at either 6.02 MHz or 6.0234 
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MHz depending on the band setting and 
the sideband selected. Based on the 
observed problem it seemed one of these 
oscillators was not working. As it turned 
out, both were functional but the 6.02 
MHz crystal had aged down and was far 
off its proper location on the lower edge 
of the filter curve. Both crystals have 
associated trimmer capacitors (1-8 pF) 
and while the upper crystal (6.0234 
MHz) could be properly set, the 6.02 
crystal couldn’t be brought onto 
frequency until its trimmer capacitor, 
C5, was actually disconnected — stray 
capacitance was that critical! 

With that problem corrected, both 
sidebands now functioned and a quick 
alignment was performed per the manual 
instructions. 

Transmit Mode 

In the tune and CW switch positions 
power output was about 80 watts; 
however, transmitting in SSB using a 
good dynamic microphone and 
maximum audio gain required a rather 
loud voice to get the plate current meter 
to barely move — and the transmitted 
signal was not exactly great sounding. 
Since the VOX worked well (meaning 
the 6GH8 microphone amplifier was 
OK), something had to be going on with 
the 12AT7 speech amplifier (VOA in the 
schematic diagram) driving the balanced 
modulator. An oscilloscope check of the 
output of the tube didn’t indicate any 
deficiency, so that theory went away. 

The real problem was the 6BA6 
amplifier (V10) that follows the balanced 
modulator. Its control grid’s DC return 
is grounded in the tune, CW, and AM 
modes, but in the SSB mode a negative 
voltage is fed to the grid to reduce stage 
gain. That voltage is developed through 
a voltage divider fed by the negative 80 


volt bias line. In the schematic the 
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resistive voltage divider consists of a 
300k-ohm resistor and a 22k-ohm 
resistor in series to ground. The junction 
of these two resistors would provide about 
-5.5 volts for the gain reduction. Upon 
close inspection, what was supposed to 
be a 22k-ohm resistor turned out to be a 
220k-ohm unit! Red-red-orange had 
morphed into red-red-yellow and the 
resulting voltage was now —32 volts. It is 
amazing any signal got through this stage. 
Color blindness or lack of attention — 
hard to say, but certainly any kind of 
acceptance testing prior to shipment should 
have flagged a problem! A new 22k-ohm 
resistor was installed and now the plate 
meter jumped when speaking into the 
microphone. 
Receive Mode 

Three problems were noted. First, 
sensitivity at the higher frequencies 
wasn't very impressive; second, the AGC 
time constant was annoyingly short when 
listening to an SSB transmission; and 
lastly there was an odd distortion in all 
signals that got worse whenever the 
transceive vernier (“RIT,” the preferred 
term) was enabled. 

Sensitivity 

The RF gain control (R4 —a 10k-ohm 
potentiometer) connects the cathodes of 
(Heine famiplifierriand (thee2?4wiF 
amplifier through 220 ohm and 120 
ohm resistors, respectively, and thence 
to ground. The schematic shows this 
configuration; however, in the receiver 
(and also noted in the “addenda” from 
BAMA), an additional 150 ohm fixed 
resistor is placed between R4 and ground. 
This resistor adds additional bias to these 
stages and that reduces the overall gain. 
While this might be useful on the lower 
bands (atmospheric noise), it degrades 
performance on the higher bands. This 


additional resistor was removed from 
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the circuit and any desired gain reduction 
is now achieved by R4 alone. 
AGC Time Constant 

An additional 0.33 pF capacitor was 
paralleled with C146 (0.1 pF) and while 
not perfect for all modes, it is a decent 
compromise. 
Transceive Control (RIT) Distortion 

An interesting issue! A small DC 

voltage is used to set the capacitance of 
a varactor diode (D2) in the VFO and 
D2 is operational in the circuit at all 
times (more on the usefulness of this in the 
next section). Vhe DC return for this 
voltage (cold ends of R98, R100, and 
C79) connects to the front panel, then 
the main chassis, and finally to the VFO 
enclosure. There is a lot of 60 hertz 
noise in this path due to filament and 
panel lamp returns and it does not take 
much of this “common mode” imposed 
voltage to cause the varactor to produce 
frequency modulation in the VFO and 
thus introducing the odd distortion 
noted in the received signal. The fix is 
simple: lift the ends of these components 
from the local ground and connect them 
via a new wire directly to one of the 4-40 
screws holding the VFO bottom cover 
in place, thus taking the DC return back 
to the source of the control voltage, 
D10, the VFO zener voltage regulator. 

At this point I believed the radio was 
ready for actual on-the-air use. Well, it 
was not quite ready! 

Part II of the Saga 

On the first SSB contact on 40 meters 
the other operator noted my transmit 
frequency was off by several hundred 
hertz from his transmit frequency. 
Subsequent contacts reported the same 
finding — very annoying! Recalling the 
WKEPAnwartieltes had 
experienced the same issue. Apparently 


loading by the first transmitter mixer, 
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the writer 


Figure 3: Rear View of National’s NCX-5 MK II 


V3, causes the VFO frequency to shift 
when going from receive to transmit. 
Inadequate buffering by Q2 in the VFO 
section is certainly the culprit here. 

W7CPA was able to reduce the 
frequency shift through careful selection 
of V3, a 12BE6. Four 12BEG6s were 
located in the tube “stash” and each 
tried. None reduced the shift below 250 
hertz and several took it towards 300 
hertz. Redesigning the VFO wasn’t going 
to happen — but what about using the 
existing varactor control associated with 
the transceive control to correct the 
frequency change? 

Using a counter to measure the VFO 
frequency while monitoring the voltage 
used to control the varactor provided the 
clue. In transmit mode, the RIT control 
is inoperative and the voltage is controlled 
by R99 and R100. In the receive mode 
the RIT control can be used to vary the 
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varactor voltage and thus the received 
frequency. Using the RIT control to 
change the VFO receive frequency to 
equal that in transmit mode resulted in 
a voltage increase of about six millivolts 
on the varactor line. With a “center” 
voltage of about 4.4 volts of bias on the 
varactor, this did not represent much, 
percentage-wise. All that was needed 
was a small additional (and switchable) 
resistance in series with R100 when 
transmitting. 

The circuit shown below (See figure 
4, the schematic, and figure 5, showing 
the mounting location) uses a 5k-ohm 
trimpot inserted between R100 and the 
modified DC return. It is paralleled by a 
P-channel JFET that, in the receive 
mode, is unbiased and acts as a several 
hundred ohm resistor across the trimpot. 
When the JFET is biased by the transmit 
voltage divider (about +8 volts) the 
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resistance between the 
source and the drain 
goes to megohms 
(“pinchoff”) and the 
trimpot is active. The 
VFO 
frequency can then be 
adjusted with the 
trimpot to equal the 
VFO 
frequency. Now I had 


To +220 T bus 
In Transceiver 


100 K-1W 


transmit 


3K-12W 


receive 


a real transceiver! 


DC return to 
4-40 screw on VFO cover 


To bottom of R100 


2N5460 
5K Trimpot 


The Saga Continues 

Rice meacainty I 
thought the radio was 
ready to go, but drive 
to the 6JB6s on 40 
meters was marginal. 
The problem was 
traced to the output of 
crystal oscillator (V4A) 
at 11 MHz where the 
waveform was seriously 
distorted and reduced 
when compared to the 


other crystal positions. 
The likely culprit was 
C103, noted as a 560 
pF silver mica, but 
the 
the 


manual, “selected during production.” 


according to 


len ae return to the VFO. 
schematic in 
Unfortunately this component was not 
readily accessible, due to its location 
beneath band switch wafer S1-A. I finally 
concluded the only way to get to it was 
to remove the front panel: definitely an 
annoyance as all controls had to be 
separated from the panel as well as 
desoldering of wires to the 10 meter 
crystal switch. Once that was done I 
could at least get a grid dip oscillator 
near the resonating coil, L12, noted in 
the parts list as “Choke, Special.” 
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Figure 5: The JFET and the frequency-correcting trimpot are 
shown in the highlighted area, note the JFET and socket 
below trimpot and the insulated stud for revised ground 


Resonance was around 10 MHz — so it 
was certain that C103 was not “selected 
during production.” With extreme care 
I was able to remove it (yes, it was 560 
pF) and replace it with a 470 pF mica 
paralleled with an 8-50 ceramic trimmer 
mounted on an aluminum stand-off by 
the VFO compartment. Following 
reassembly of the front panel and peaking 
of the trimmer, I could now get a clean 
11 MHz sine wave on the oscilloscope 
and decent drive to the final. 

Then more trouble arose. Plate current 
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on all bands and all modes began to drop. 


and then there was an almost total loss of 
output power. The receiver portion of 
the radio continued to function, so all 
the various oscillators were certainly 
working. As I checked each stage, moving 
back from the final amplifier, I finally 
found no output from the balanced 
modulator even though it was receiving 
drive from the 6 MHz oscillators. Getting 
to this circuit was again a difficult 
proposition as it is located in a separate 
module located above the main chassis. 
This led to more desoldering of wires 
and then partial removal of the module 
from above the chassis. I found a totally 
failed 500-ohm carrier-balance control. 
Luckily I found a replacement in my 
junk box that fit in that restricted space. 

Finally the entire radio seemed to work 
— at least in the tune mode. 

Earlier I'd made several SSB contacts 
on 40 meters and now tried the radio on 
20 meters. Unfortunately I had what 
appeared to be significant RF feedback. 
The same effect also was noted on both 
15 and 10 meters, but at lower 
microphone gain settings. No problems 
were found on 40 or 80 meters however, 
so this was a new mystery. 

Ay) cheek “ofiiheiourput,-ofs the 
microphone preamp, V8, a 6GH8, with 
an oscilloscope confirmed the presence 
of a raspy feedback signal on the upper 
bands, but not the source of the RF 
getting into the tube. Adding 50 pF RF 
bypass capacitors to the plate and grid of 
V8 didn’t help. What did help was 
grounding pin 2 of V8, the control grid, 
and that killed the feedback — as well as 
the microphone input! An additional 
clue was that the signal | monitored on 
my ICOM 706 increased when I touched 
the front panel of the National, a sure 


sign of RF energy where it didn’t belong 
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— and almost certainly from the power 
amplifier section as the output of the 
transmitter was terminated in a shielded 
dummy load. 

As I looked at the amplifier cage it hit 
me: the 1/8-inch capacitor tuning shaft 
coming from the plate tuning capacitor, 
C3, to the front panel didn’t have any 
insulated coupling! Could that shaft be 
conducting some level of RF energy to the 
front panel and then into the microphone 
jack? 

The check was simple. Tune up the 
transmitter on 10 meters (the most 
troublesome band) and then remove the 
shaft. Success — a clean signal was found | 
on 10 meters as well as 15 and 20! 

A review of the schematic also showed 
that on 10 and 15 meters only a single 
section of C3 was operational, thus there 
were no alternate paths for the RF current 
— compared to the lower frequencies 
where the one section was padded, and 
on 80 meters that was supplemented by 
the two additional C3 sections. 

The chassis, as well as the amplifier 
compartment, are all fabricated from 
mild steel and except for the self-tapping 
screws that hold everything together, 
poor contact between surfaces would 
not be unexpected after 50-plus years. 
Additionally steel has about 10 times the 
bulk resistivity of copper (forget skin 
effect) so it’s easy to understand how a 
partial RF return path would exist from 
the C3 rotor through the tuning shaft, 
the front panel and then back the chassis. 
The fix was simple. A coupling fabricated 
from a %4-inch length of 3/8-inch 
diameter polystyrene was inserted 
between the C3 shaft and the extension 
going to the front panel’s tuning knob. 

Other Minor Modifications 

C95, a .01 pF disc ceramic bypassing 


the 2"? mixer’s plate power return was 
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missing and was added. Also R135, a 
10k-ohm swamping resistor across the 
10 meter tuned circuit in the driver 
output stage was missing and was added. 

Resistor R124, the 10-watt, 2000- 
ohm voltage-dropping resistor for the 
VR-150 regulator was found to be really 
hot and in fact was dissipating 11-plus 
watts. Its location directly below the 
multi-section electrolytic capacitor, C20, 
ideal for that 
component’s life. R124 was removed 
and replaced with a 2000-ohm, 
aluminum-clad, 25-watt resistor (WH- 
25 series) located on the inner left side of 
the chassis. (See figure 6.) Liberal use of 


certainly wasn't 


heat conducting grease between the 
resistor body and the steel chassis is 
important for heat dissipation. Be 
warned: the outside of the chassis at that 
location does get hot. 

The mechanical position of S1 
slightly 


(detenting action) was 


misaligned, thus possibly affecting the 
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Figure 6: Location of the Replacement Voltage Dropping Resistor for the VR-150 


wiper alignment on the wafers associated 
with S1, especially in the ten and fifteen 
meter positions. This was corrected 
during the front panel removal noted 
earlier. 

Pin 1 of V11, the receiver’s first RF 
amplifier, is for AC purposes, connected 
directly to the pi network’s high 
impedance side. (The pi-net constitutes 
antenna tuning for the receiver's 1* RF 
stage.) Factory wiring was such that the 
C63 lead at pin 2 was so closely dressed 
to pin 1 that occasional arcing occurred 
during transmission on the higher bands. 
It took a while to locate the source of the 
arcing sounds, but only a few seconds to 
move the C63 lead. 

While searching for the RF feedback 
problem, the filament voltage on the 
6GK6 driver tube measured high. 
Likewise the filament voltage on the 
associated series connected tubes (V10 
and V19) was low. A quick calculation 


of current draw for the three tubes led to 
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the fact that R156, a 56 ohm resistor 


used to balance tube voltages, was the > 


wrong value. A further calculation 
indicated the proper value was 620 ohms. 
This change was made and now the 
tubes were operating at their correct 
voltages. 

There are two spare phono jacks on 
the rear apron of the radio. A lead from 
the top receptacle was run to the 
microphone key line (tip on J4) so an 
external (foot) switch could be used to 
go from receive to transmit. 

Issues for Future Resolution 

There is no delay in the AGC system, 
thus AGC is developed as soon as there 
is enough signal (or receiver noise) to 
forward bias D6, the AGC rectifier. 
Putting a back bias on this diode could 
be easily accomplished and would likely 
help with the accuracy of the S-meter 
readings and the general AGC response. 

The addition of a small fan in the top 
cover would be useful. With 20 vacuum 
tubes and several high wattage resistors 
in a rather confined space, the unit does 
get quite warm! 

Final Comments 

The radio could never have functioned 
on SSB due to the installation of an 
incorrect bias resistor at V10. It would 
have been fine on AM as no V10 bias was 
used in that mode; that said, it was still 
single sideband with carrier injection, 
which for the “purists” isn’t really AM! 
With the SSB deficiency, I suspect the 
radio was used only on CW. Any 
differences in received and transmitted 
frequency in that mode due to the mixer 
loading were probably not obvious, 
particularly if the RIT was engaged. I 
listened to its CW signal and it sounded 
good: however the lack of a sidetone 
generator, at least for me, was a minus. 


I set the end points on the VFO per 


EB ; ; 
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manual instructions, but made no 
attempt at linearization. The digital dial 
is close, but not exact, and the variations 
in the heterodyne crystal frequencies 
add to minor inaccuracies. A 100 kHz 
crystal calibrator would be useful - too 
bad it was not built into the radio! 

The design appears competent, but 
the reality of implementation came up 
short as demonstrated by. the inadequate 
VFO isolation, the 11 MHz oscillator 
problem, and the lack of an insulated 
coupling in the plate-tuning shaft. The 
radio’s components are of generally good 
quality but a single component selection 
error during production killed it as an 
SSB transmitter and improper dressing 
of wiring resulted in arcing at the base of 
the 6BZ6 (probably not good for the 
tube). During the course of the work I 
found frequent disagreement between 
schematic parts values and installed 
values. With no accurate documentation, 
it is hard to tell which of the two would 
have been right. 

National choose to use a number of 
tubes in the transmitter section designed 
for the televisions of that era rather than 
for communications radios, a choice 
dictated almost certainly by cost rather 
than best technical practice. Now the 
chickens are coming home to roost as 
these old TV tubes aren’t always easy to 
find, and in the case of the 6JBés, they 
can be pricey! 

The radio, once it was made functional, 
proved to be a decent transceiver, but, in 
my opinion, it is not one of National’s 
finer efforts and was certainly not in the 
same league as competitors such as the 
Collins KWM-2. 


Footnote: 
1. National Restoration Notes and Fixes, 
http://www.arizona-am.net/Phoenix/ 


W7CPA/National-Restoration. html 
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One thinks long and hard before making a change in a rig like 
the NCX-5 —after all, it has proven itself as the finest trans- 
ceiver ever offered the amateur at any price. But we have 
designed a new balanced modulator circuit which offers such 
high performance that we felt it should be incorporated in new 
NCX-5 production. The new balanced modulator is a solid state 
ring-type device which is totally unaffected by external or 
magnetic influences, on-off cycling, aging, or warm-up time. 
Minimum carrier suppression is 50 db through all of these 
variables, and typically can be adjusted to provide even 65 or 
70 db! in fact, the circuit cannot be unbalanced far enough, 
using the carrier balance control, to provide sufficient carrier 
for AM or CW operation of the NCX-5S. We therefore replaced 
the carrier balance control with a new Carrier Insertion control 
to provide a gradual increase in carrier as the control is turned 
clockwise, Carrier is also now inserted automatically in the AM 


or CW positions of the NCX-5 mode switch. “Carrier balance” 
has become an internal factory adjustment which need never 
be touched, 

The new NCX-5 is designated Mark II, and is identical in 
appearance to previous units. The superb dial calibration, sta- 
bility, selectivity, and all other maximum performance features 
of the NCX-5 are, of course, unchanged (including the remarkable 
price of only $685), 

When we make performance improvements during production we 
try to make certain that owners of earlier units can similarly 
improve their equipment, if they wish. So our Customer Service 
Department has a Mark Il kit available for satisfied NCX-5 
owners so that they can become satisfied NCX-S Mark II owners. 
The NCX-5 is the finest transceiver on the amateur market, 
proven in operation by amateurs the world over, The Mark Il 
NCX-5 is even better, 


NATIONAL RADIO COMPANY, INC. : 


37 Washington St., Melrose, Mass. 02176./World Wide Export 
Sales: Auriema International Group, 85 Broad St.. N.Y.C./ 
Canada: Tri-Te! Associates, 55 Brisbane Rd., Downsview, Ontario. 


Figure 7: National’s QST ad, August 1965, announced the NCX-5 MKII as being 


“improved.” 


ER 
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Revisiting the “Dixy-Sixty” 


By Phillip Legate, ACOOB 

2695 Pebble Creek Drive 

Marion, IA 52302 
spf@Reagan.com 

Schematic Diagrams by the Author 


Introduction 

A controlled carrier (abbreviated 
“CC”) transmitter was most likely the 
first transmitter a Novice might have. 
While generally maligned for poor audio 
response and lack of 100% modulation, 
the proper set of modifications can 
change the audio to sound very good and 
achieve 100% modulation. These 
transmitters make good exciters for the 
feeding of tube-type linear amplifiers. 

The Heathkit DX-60 in figure 1 was 
but one of the controlled carrier 
transmitters offered as an entry level AM 
and CW transmitter. Others offered 
during the same time-frame were the 
Heathkit DX-40, the Hallicrafters HT- 
40, the Knight T-60, the Knight T-150, 


the Lafayette KT-390, Ameco TX-86, 
and® others. In fact, many of the Ge 
circuits are almost copies of each other, 
minus a few component changes. 

Renewed interest in AM and the 
availability of boat anchors at hamfests 
have led to me to write this article for 
those wishing to dive into AM and to 
learn more about radio electronics. 

The DX-60 Block Diagram 

The DX-60 circuit is a screen 
modulated transmitter that contains five 
tubes, a GCL6 oscillator, a GCL6 buffer 
amplifier, a 6146 final, a 12AX7A speech 
amplifier, and a 6DE7 modulator for 
screen grid modulation. See figure 2, 
the block diagram. 

In the schematics to follow, all 
components marked with an asterisk “*” 
were either added or had their values 
changed. All voltage measurement were 
taken at 120 VAC and 10 watts output. 
Voltages in parentheses “()” are voltages 
measured in the AM mode and keyed 


OMGOEL Beso 


Figure 1: Here is the familiar front panel on the Heathkit DX-60 transmitter. 
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81468 | 


Figure 2: DX-60 Block Diagram 


with an output of 15 watts at 7.295 
MHz. Voltages not in parentheses are 
measured in AM mode, but unkeyed. 
Power Supply Upgrades 

The first order of business is wiring 
the AC for a modern three wire system. 
A 3 amp, slow blow fuse must be added 
for protection. In some versions of the 
“Dixy,” there were two fuses in the plug, 
but AC could still be found on an 
ungrounded chassis. 


The power supply (figure 4) is a full- 


wave voltage doubler. Recapping is a 
must and I used recapping capacitors for 
the majority of recapping from Hayseed 
Hamfest (www.Hayseedhamfest.com). 
The series resistors R18 and R19 were 
upgraded to 100-ohm, 10-watt units 
since the 7-watt units are marginal, at 
best. New rectifier diodes were installed 
since one never knows how much heat 
and abuse the unit has taken. The voltage 
from a 120 VAC feed is going to result 
in a higher-than-desired voltage for all 


but the final stage. I added an 


Figure 3: DX-60 Bias Supply Schematic 


Electric Radio #309 


D2 R33 R17 additional resistor and 
Tisedcret ys iA sity | , 
Ee NL ee \ ae capacitor for voltage dropping 
pis 10 | 220 | pth and additional filtering using 
ae : Sig a 330-ohm, 10-watt resistor 
mS 47 uF 160V zu == C39A ie C39B and 80 uF of capacitance. My 
te a Nats _. 47 uF 160V philosophy is: If you drop the 
L R15 4.7 uF 160V Re ssp ces voltage, add additional 
te ee filtering to reduce ripple and 
\\/ 2k OO | 4 us 5 FSW noise, if the time constant of 
, y i ee Ey h . . b h d 
-150V ies the circuit can be change 
2 Sa Si bed davaaetonentas So without any negative affects. 
ba The negative 150 volt bias 


supply (figure 3) was 
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From CT R20 (352V) 
330 10W 


S60 Swi/S20k Sw 


Cc 


v1 D1-4 1N5408 
Fix 3Amps SB 
A i T1 D3 D2 D1 100 10W HV (705) 
C40 Cf 
C41 Cf a at : ae 
C37A* 
(120V) D4 
47 uF 450V 
D 
R" R31 10k2W cow 


/\ voy cw | 


| From Modulator 
80 uF 450V 


To OSC and Buffer and Speech Amp 


To Screen Grid of 6146 


Figure 4: DX-60 HV Power Supply 


recapped with higher capacitance units 
with additional filtering after R15 to 
lower AC ripple. To avoid a shock hazard, 
it is also advisable to remove the wire 
going from pin 6 of the octal accessory 
power socket to the transformer primary. 

Note: The “Function Switch” also 
switches the T1 secondary voltage to the 


HV rectifiers. In some cases, the function 
switch has been degraded due to arcing. 
When this has happened, some hams 
have used a separate front panel switch. 
To avoid drilling an extra hole in the 
front panel, one can use the “Key” port 
to control an internal 4PDT 6V relay, 
which not only controls the HV 
switching, but also 


(KD = OV, KU = - 83V) 


V2 Buffer/Driver 


Key 


c4 
005 


Keybias to VFO via Accessory Plug Pin8 


R10||R11 


410 
(KD = -27V, KU = -95V) 


controls the “KEY 
Bias’ Jine sandal 
switching. (Figure 5) 
Relays such as the 
Potter & Brumfield 
KHU-17D11-6 may 
be used. 
The Speech 
Amplifier, V5 
The speech 
amplifier (figure 7) 
was upgraded to place 
the tubes into their 
more linear regions, 


V3 Final Amp Grid 


while keeping them 


within their safe 


Figure 5: DX-60 Grid-Block Keying Schematic 
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DX-60 Relay 
HVAC (280VAC) | To Junction of D2, D3 
Red pie ae 
Pin 8 of Octal Accessory Power ( KEYbias) baer 
Pin 1 of 
FromPin2of 1 i Octal Accessory Power 


RLY41 


Octal Accessory Power 


P2VMs ohms. “The 
triodes were biased 
into their more linear 
regions by using 
cathode biasing and 
higher plate currents. 
Higher plate currents 
atommeaiected by 
lowering the plate 
resistance with 1 


Key (sink 150 mA) | 


Rec. 
Antenna 
| we} — 1x RF out 


Megohm resistors 
placed in parallel with 
the existing 470k plate 
load resistors, to yield 
320k ohms. Many 


Figure 6: DX-60 T/R Relay Diagram 


according to the tube’s characteristic 
curves. The first stage’s input impedance 
was set to accept microphones such as 
crystal or dynamic type microphones 
with source impedances greater than 
50k. Hum pickup was reduced by 


lowering the first stage grid resistance to 


circuits of this vintage 
lacked mid and lower- 
end audio response, so capacitor values 
were selected to rectify this problem. 
Feedback from the cathode of the 
modulator’s last stage is a “must” to 
reduce distortion, so a capacitive coupled 
feedback circuit feeds the last stage of 
the speech amp at its cathode. Since the 


c31* 


R22* 


From Feedback Cricuit of Modulator 


325V 
Q 
na R33 
R25* 27 
Mic Jacke imp. >, = 50k 9 | 5 ca \/\ at 470k)|)iMeq 
0.05 (88) 470ki|tMeg ie R27* 


450V “> 320k 


C33* 


Figure 7: DX-60 Speech Amplifier Schematic 
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Figure 8: Schematic for the DX-60 6DE6 Modulator tube, V4, showing the clipper 


diodes at the lower right side. 


length of the run from point of the 
feedback to the speech amp was about 8 
inches, I used a small coax. 

The Modulator Circuit, V4 

ithe CC, modtifatotiisa>cathode- 
follower type, which is converted to a 
true screen-grid modulation circuit by 
placing the lower end of the 6DE7’s 
cathode resistor to the -150 volt bias 
supply, see figure 8. This Bipolar 
arrangement insures at least 100% 
positive and negative modulation. The 
modulator’s first stage is no longer 
directly coupled, but has been converted 
to an RC-coupled amplifier. The 3.3k 
cathode resistance is formed from a 4.7k, 
Y2-watt resistor in parallel with a 10k, % 
watt resistor. 

In the original circuit, the voltage for 
the 6146 screen grid is too high, which 
results in non-linear modulation 
characteristics. A biasing circuit sets the 
last stage’s grid bias for setting the screen 
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voltage of the 6146 final from 68 to 80 
volts, depending on actual tube gain. 

This final screen voltage will yield 
about 12 watts RF output at 3.885 MHz. 
The last stage grid bias voltage is set to 
about -35 volts, as measured at the lower 
end of the 560k grid resistor. 

Clipping of the negative modulation 
peaks is done using a clipping circuit, 
shown in figure 10 and the schematic, 
figure 8, which has a soft clipping knee. 
The jumbo LED replaces the neon 
“Power Indicator” that was previously 
connected to the — 150 volt bias supply. 
Any LED color will suffice, but I prefer 
the jumbo LEDs with about 3.2 volts 
forward voltage drop. 

In most cases and with good tubes, 
the audio gain to the first stage is usually 
more than adequate. If for some reason 
you need more audio gain, bypass the 
first stage 3.3k resistor with a 47-pF, 25- 


volt capacitor. 
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Figure 9: DX-60 Modulator Circuit Detail 


Note: Since the first stage of the 
modulator circuit is biased for higher 


plate current, do not substitute a 6DR7 
for the GDE7. The first stage triode in a 


6DR7 does not have a sufficient power 
rating for this modulator circuit. In fact, 
for any CC transmitters that I modify 
using this circuit, I replace any 6DR7 


Figure 10: Close-up View of the DX-60 Clipping Circuit Components 
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Figure 11: Final Amplifier Circuity for the DX-60 


with a 6DE7. 
The RF Final Stage, V3 

The RF final stage (figure 11) had low 
power output due to an incorrect value 
for R13. A new R13 was formed by 
connecting a 10-ohm, 1-watt resistor in 
parallel with a 47-ohm, %-watt resistor. 

Only minor component changes were 
made to the modulated RF stage. Audio 
“muddiness” has been traced to the value 
of the screen bypass capacitor, C42. 
This value was lowered to 680 pi, 
enough to bypass RF but not high enough 
to attenuate higher frequency audio 
components. With the 100 pF C34 in 
the modulator’s cathode circuit, a total 
of 780 pF is in the circuit to yield a 58 
ohm impedance to RF at 3.5 MHz. An 
additional 120k, 1l-watt resistor was 
added to the screen grid to place a more 
constant load on the modulator and 
6146B screen. 

Since many of these low-end 
transmitters lack sufficient power on 80 
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meters, the plate loading capacitor, C23, 
was replaced with a 100-pF, 2-kV ceramic 
Capacitor. 
The Buffer-Driver Circuit, V2 

The 6CL6 buffer stage is a high gain 
pentode stage. As received, the buffer 
circuit was problematic. Again, Heathkit 
used too high screen voltage for this 
stage. Upon switching to AM and 
selecting a crystal, the power would soar 
and plate current would pin the meter. 
This was traced to a rising screen voltage 
due to the heating of R7. Heathkit used 
a 6.8k resistor, which did not drop 
enough voltage for R6, the “Drive Level” 
potentiometer. Replacing R7 witha 22k, 
10W resistor and replacing R6 with a 
25k, five-watt potentiometer solved the 
“runaway” problem. Additional voltage 
stabilization and filtering was 
accomplished with a 22 pF electrolytic 
at the junction of R6 and R7. Since R8 
was out of tolerance I replaced it with 
two 2.2k, 1-watt resistors in parallel. R5 
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Figure 12: Upgrades for the Buffer-Driver Stage, V2 


was also out of tolerance. It was replaced 
it with a 47k, 1-watt resistor in parallel 
with 27k, 1 watt. 

The Oscillator Circuit, V1 

No modifications were made to the 
oscillator circuit. 

Setup and Operation 

After all the modifications have been 
made, remove all tubes. Open the key 
contacts and set the function switch to 
the “Standby” position and measure the 
— 150 volt bias. Mine checked in at -153 
volts at R15. Adjust the “Rpowerlevel” 
potentiometer for a voltage of -35 volts 
at the grid, pin 2, of V4. Check pin 9 of 
V4 for -150 volt bias. Check bias at V1 
pin 2, V2 pin 2, and V3 pin 5. Close the 
“Key” contacts. 

Set the “Function Switch” to AM and 
measure HV and LV voltages. Vary the 
voltaccwor the. Drive Level pot. 
Maximum voltage at pin 8 of V2 should 
be about 180 volts. Set “Drive Level” 
pot back to zero. 

Turn off the power, replace the tubes, 
and turn the power on. Wait three 
minutes. Set “Drive Level” to zero and 
“Drive Tune” to fully open. Set the 
function switch to “Standby” and then 
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to “AM” and select either a crystal or the 
VFO. Bring the drive level up very slowly 
until wattmeter reads about 3 to 5 watts. 
Dip the plate for minimum current and 
adjust final loading and drive controls, 
tuning for highest power below 10 watts. 
Bring the drive level up very slowly for 
10 to 15 watts output while monitoring 
plate and grid currents. Readjust plate 
tuning and final loading as necessary. 
With new tubes and 15 watts output, 
my plate current was 55 mA and grid 
current was 0.75 mA. The cathode of 
V4, pin 9, should read between 60 and 
80 volts. Never adjust “Rpowerlevel” to 
less than — 20 volts. For feeding linear 
amplifiers, 17 watts is about optimal. 

I use a Speco dynamic microphone set 
to the 50k position. Adjust the 
microphone level to just flash the LED 
on modulation peaks. 

Listen to your audio in a monitor 
receiver and | think you and your on-air 
contacts will be pleasantly surprised. 

Acknowledgment: Many thanks to 
WAIHLR, KT4LJ, KS3K, K4TAX, and 
N1UVI for developing some of the earlier 
ideas for ‘modifying CC transmitter 
speech amplifiers and modulators. pp 
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Get Your Gonset G-77 On-the-Air with a DC 
Supply, 120 VAC Conversion 


By Dennis Petrich, KOEOO 
8709 Jasper Way 
Lakeville, MN 55044 


aethertel@gmail.com 


The G-77 transmitter, and its twin 
receiver, the G-66, makea small, 
powerful, AM combo that you can get 
on the air for local rag chews or use to 
drive a linear amplifier for a couple 
hundred watts of clean AM modulation. 


The G-G6 receiver is dual conversion, 
stable and includes the broadcast band 
which also coves 160 meters. The G-77 
transmitter will operate with its stable 


VFO or crystals and has a very handy 


Figure 1: The Gonset G-66(left) and G-77 (middle) are shown with the power supply/ 


spotting switch to zero beat the received 
signal; Gonset designed the twins to 
work very well together. 

Many, if not most all of the available 
Power Supply/Modulator (PSM) 
modules for the Gonset G-77 transmitter 
were for mobile operation and ran 12V 
or 6V DC, depending how they were 
jumpered. Few included 120 VAC 
windings so you could use your Gonset 
G-77 transmitter, in the main shack; in. 
fact, I have only seen one with this extra 
winding. 

So, if you have one of the DC-only - 
units you could run your G-77 PSM: 
from a 12 VDC power supply, but 


modulator (PSM) module on the far right side, mostly out-of-view. 


20 Electric Radio #309 


February 2015 


Figure 2: This is the PSM module shown with the cover and vibrator removed. 


diode and capacitor were 


Bottom of PSM module showing how the PTT 
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ip on the bottom of the PSM module, 


jumper str 
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PTT 


Figure 4: This drawing shows 
the schematic for the PTT 
rectifier circuit for the two 
relays. The circuit is connected 
between terminals 3 and 7 of 
PSM jumper strip. Make sure 
you remove the jumper wire 
between terminals 3 and 7 
before adding this circuit. 


with some simple reversible 
modifications to the PSM 
circuitry! 

Applying 60 cycles AC to the 
transformer is possible because 
the power transformer used in 
the PSM module was designed 
for operation between 60-100 
cycles. By simply adding a 12 


vibrators are very inefficient because of 
their losses. Also, many of the old 
vibrators have given up the ghost or are 
expensive to replace with their solid- 
state equivalents. But wait, don’t despair, 
there is another alternative; you can 


apply 12 VAC directly to the transformer 


volt DC relay, a diode, a resistor, 
one capacitor and a 13.8 VAC, 
20-amp transformer, you can provide a 
quiet, efficient power source for those 
Gonset PSM modules originally designed 
for DC operation that are collecting 
dust on the shelf. 

AC Power Supply Modifications 

The modifications necessary to convert 


117VAG 


Fuse 108 o 
=5|| ES 13.8 VAC @ 208 
3 || BS or 6.4 VAC @ 404 


oman a 


Figure 5: This figure is a schematic drawing for the AC supply. Make sure the chassis 
is grounded properly with either a 3-prong plug or 2-prong ground plug. This will 
keep you from getting shocked when you’re hooking everything up. 
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the Gonset PSM 
module from DC to 
AC are: 

1. .Remoye. the 
jumper between 
terminals 3 and 7 on 
the PSM module, see 
figure 3. 

2. Connect the diode 
(1N4001 or equivalent 
diode) and a 500 pF 
capacitor as shown in 
figure 4. (The 27 ohm 
resistor is hand drawn 
into figure 10.) 

3.-Connect’ 12, VDC 
relay contacts to pin 7 
of vibrator socket V1B 
and terminal “E” of the 
jumper board. The 
relay applies 13.8 VAC 
to the power 
transformer when the 
PTT relay is keyed. 

4. Connect the 13.8 
VAG — transformer 
winding to the + and — 
terminals of the PSM 


module. The negative 


terminal on the PSM Figure 7 
module is grounded, so 


make sure the AC lead from the 13.8 VAC supply rary iret Terminal 'E' 


is the one that is grounded at the chassis, see figure 
4 O——————0 P7 VIB 


5. Make sure you removed the vibrator V1B from 
its socket on the PSM chassis. 

Figure 6 shows the 13.8 VAC transformer, 
power switch, and the fuses in an aluminum box. | K1 

Figure 7 shows the 12 VDC relay for keying up 
the high and low voltage supplies for the G-77 
transmitter. The relay is attached to the chassis via 
a double layer of double backed tape. Clean the PTT contacts 
chassis and bottom of the relay before applying the 
tape. This is a very strong mounting method. 


Agia OGNY 40 AZL 
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Figure 8 shows the hookup of the 12 
VDC relay coil and contacts shown in 
figure 7. The contacts should be capable 
of at least 15 amps. The coil gets its 12 
VDC voltage from terminal 7 and is 
keyed by the PTT relay to ground. This 
applies the 13.8 VAC to T1 in the PSM 
module. 

Figures 9, 10 and 11 show where in 
the G-77 PSM the AC power is connected 
and where the diode, relay, resistor and 
capacitor are connected. 

Conclusion 

This modification is as easy as it looks. 
I have been using mine, off and on, since 
1998. At that time, the sun spot cycle 
was high so that 35 watts of plate 
modulated AM on 15 and 10 meters 
would work the world. In fact, I worked 
into JA and VK land with this setup on 
10 meter AM. The G-77 runs cool and 
quiet on this supply so this modification 


is well worth the effort. The Gonset G- 
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77 is a very well built transmitter with a 
stable VFO and single 6146 in the final 
modulated by 6DQ6s. You can easily 
achieve 100% modulation with a crystal 
or Hi-Z dynamic microphone. I used 
mine with the G-66 receiver; the G-66 
receiver already has a piggyback 115 
VAC power/speaker pack that bolts onto 
the back of the G-66 unit. By following 
the connection directions in the manual, 
you can get your G-77 G-66 combination 
working in your shack in time for the 
next sun spot cycle. If you should have 
any questions please contact me by email 
at kOeoo@arrl.net. 
Post Script 

I might mention I no longer have my 
unit. Since I built the power unit I sold 
the whole kit-and-caboodle to Jeff May 
(W@OXV), who uses it to drive a linear 
for a couple hundred watts of clean AM. 
He tells me he gets great audio reports. 


ER 
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On the 
Bench 


The Paco B-12 Power 
Supply 


Real Power Supplies Still Glow 
in the Dark 


By David W. Ishmael, WAOVVL 
2222 Sycamore Avenue 

Tustin, CA 92780 
714-573-0901 


daveishmael@cox.net 


In December of 2014 I had an 
opportunity to purchase a Paco Model 


B-12 DC-regulated bench power supply. 
It runs 0-400 VDC at 100-150 mA 


continuous, depending on the output 
voltage, and 0-150 VDC at 2 mA, plus | 
6.3 VAC and 12.6 VAC at 3-6 amps, 
depending on their configuration. I had 
been looking fora “clean” B-12 for several 
years and this one was especially nice 
and was factory wired. In this condition, 
I expected the bidding to be “spirited” 
and I was not disappointed — I came 
away with the winning bid! 
Paco Background 

In mid-1957, Paco was formed as a 

division of Precision Apparatus Company 


Figure 1: The Paco B-12’s tubes are lit and glowing brightly. 
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to market kits. The B-12 was listed as 
“NEW” in the November 1960 Popular 
Electronics ad on page 27. So, it would 
seem that 11/60 is a pretty reasonable 
release date - at least via PE. What’s 
important about that date is that it came 
well after the release of the Heathkit 
Model PS-4 power supply. I believe the 
PS-4 was the “model” for the Paco design 
because the designs are so similar, nearly 
identical. The Paco B-12 sold for $69.95 
as akit and $99.95 factory-wired (Model 
B-12W: 

Tie lens 8-2 Hx 13°W'x 7 D; 
the same size as the Heathkit PS-4 and 
later Heath IP-32. lt weighs in at 16-% 
pounds, and its tube compliment is two 
6L6GCs used as series-pass regulators, 
G6AUG6 control tube, an 0A2 and OB2 
voltage regulators, a GZ34/5AR4 HV 
rectifier, and a 6X4 LV rectifier for the 
0A2/OB2 string. The 6LOGCs are 
original GE tubes.. Most of the date- 
codes suggest a build-date no earlier 


than August 1961. 

The DC outputs are fully metered 
with 0-200 VDC or 0-400 VDC and 0- 
200 mA 2-¥%" panel meters made by 
Pace Electrical Instruments Company 
(like Paco, a division of Precision). Two 
other features worth noting is the use of 
molded tube sockets throughout and 
the/0:048" thick) 12-)omyaee 7D x 3- 
34,"H_ steel chassis. 

Early in the auction, I asked the seller 
if he would double-box the B-12 for 
UPS-ground shipment, and he said he 
would. As received, the B-12 was almost 
triple-boxed, and as professional a 
packaging job as I have ever seen. After 
winning the eBay auction for the B-12, 
I ordered a set of replacement axial-lead 
filter capacitors from Antique Electronic 
Supply. The first thing I did after 
receiving the B-12 was to recap it using 
seven filter capacitors. Originally, Cl 
and C2 were dual-section electrolytics 
and I replaced it with two separate filter 
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Figure 2: The B-12 


Electric Radio #309 


Sees 


as supplied in a cabinet with a carrying handle. 


270 
Wai > 
‘an 


of VOU 


(REAL a gam 9] 


February 2015 DA 


yi! 


lle ile 


Les] 


Figure 3: This rear-chassis view has had the tube numbers added to the photo. 


capacitors by adding a terminal strip to 
facilitate the change. 
Avoiding Calibration Errors 

Lalso replaced C7, a .047 pfd, 600 volt 
molded cap. If C7 is the least bit leaky, 
it will cause a calibration error and may 
cause drift as the unit warms up and C7 
becomes leakier. 

Power-Up 

After recapping, I powered up the B- 
12 the first time using a Variac. No 
problems were encountered, and the 
“ZERO CALIBRATION” (R16) and 
400V . “CABIBRA TION So Rao) 
adjustments were very close. I checked 
line- and load-regulation and found the 
B-12 to be well within spec. 

The B-12’s power transformer requires 
some comments. The Heathkit PS-4 
(and later IP-32) uses two power 
transformers — one for the filament and 


one for the HV and LV supplies. The B- 
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12 uses a solitary power transformer. 
Constructed using EJ-138 4-1/8" x 3-7/ 
16" laminations, there are a total of nine 
windings crammed in the lamination’s 
11/16" x 2-1/16" winding area.eand 
twenty wires exiting the finished 
transformer. Its measured excitation 
current, while higher than some, was 
pretty reasonable based on the amount 
of copper crammed into that winding 
area, measuring 251 mA at TI eVAC, 
After 2-% hours of no-load operation on 
the bench the transformer was just warm 
to the touch. The transformer’s core is 
rated at 246 watts, so its design appears 
to be pretty conservative. 

Here are some additional things I did 
to the B-12: 
¢ I lightly cleaned the top of the chassis 
with fine steel wool. 
¢ A Globe Motors 3.62" square by 1" 
115 VAC fan (P/N A36-B10A-15T3- 
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000) has been added to “get the heat 
out” and potentially increase the life of 
the tubes and new filter caps. This 
required four 6-32 clearance holes be 
added to the front panel. The fan was 
mounted against the front panel using 
Y4” x 6-32 threaded spacers and 6-32 
binder-head screws. 

¢ To keep the front panel “balanced” I 
replaced the slide switch hardware with 
the same 6-32 binder-head screws used 
to install the fan. The holes for the new 
switch hardware had to be opened up 
slightly. 

¢ There was a slight rusty patina on the 
transformer’s core, so after masking, I 
painted the core with Testors’ #1147 
glossy black enamel. 

¢ I rubbed out the front panel with 
several coats of Meguiar’s Cleaner Wax. 
¢ The cabinet was thoroughly cleaned 
in warm soapy water, dried, and given a 
coating of the Tannery, a leather/vinyl 
conditioner that brings out the gray 
wrinkle in the cabinet’s finish. 

¢ The tube and socket pins were treated 
with DeoxIT™ D5. 

¢ I removed the support brackets for the 
handle and used a wire brush to remove 
the rust. This has been a problem with 
every piece of Paco equipment I have 
laid my hands on, some much worse 
than others. 

I came to the “Paco party” rather late, 
October 2010 to be precise, when I 
purchased a Paco Z-80 Audio-RF Signal 
Tracer as part of a “research project” on 
these types of signal tracers. I have since 
added a G-30 RF signal generator and a 
G-15 grid-dip meter. I also added a G- 
34 sine and square wave generator, but 
let it go when much smaller and lighter 
pieces of equipment satisfied that 
requirement. I found that Paco’s quality 
is every bit as good as Heathkit, Eico, 
Allied Radio, etc., with all the caveats of 
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kit-built equip. I also like Paco’s 
cosmetics. 

Speaking of Eico, Eico released their 
Model 1030 power supply around 1965 
(copyright date in its manual), and it is 
pretty much identical to the B-12. In 
addition, Conway Electronic Enterprises 
Ltd.,, Weston, Ontario, has their Model 
PS-1 that shares a lot in common with 
the B-12 (or 1030) and was obviously 
manufactured in Japan for Conway. 

The Heathkit Model PS-4 and its 
identical brother the IP-32 are relatively 
common via eBay. The Eico 1030 is less 
common, and the Paco B-12 even less 
common than the 1030. The reason, I 
believe, was their pricing and their release 
dates. In 1959, the Heathkit PS-4 was 
$54.95. By the fall and winter of 1962 
and 1963 the new Heathkit IP-32 was 
$56.95, a modest two-dollar increase. In 
the December 1960 Popular Electronics, 
the Paco B-12 was $69.95, $15 more 
than the near-identical Heathkit PS-4, 
and that was a big difference in 1960 
dollars! According to the Internet, about 
September 1966, Dynascan Corporation 
acquired the Precision inventory and 
added the Precision name to B&K, 
creating the familiar “BK Precision” 
logo. I have a copy of a Dynascan B-12 
manual, dated 2-67, that shows a B-12 
with a new “PRECISION” silk screened 
front panel, but I have yet to see an 
actual power supply, nor do I know how 
long that power supply was available 
from Dynascan. A year later, the 1967 
Allied Radio catalog announced the Eico 
1030 as “NEW” at $59.95. By 1967, the 
Heathkit PS-4/IP-32 had been selling 
for eight years. After its release in 1967, 
the Eico 1030 and the Heath IP-32 were 
price-competitive, so Eico and Heathkit 
fans could briefly purchase accordingly, 
but by 1968 the IP-32 had been replaced 
by the repackaged IP-17 in its new low- 
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profile beige cabinet, and the 1030 may 
have been the “last man standing” of the 
four. 

If you’re looking to add one of these 
power supplies to your bench, all four 
models, ‘otter nearly identical 
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performance, so quality of construction, 
condition, and price should be the 
primary considerations, although as I 
said above, I like the cosmetics of the B- 
12. If your chosen supply has its original 


filter capacitors, and many that I've seen 
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Drake R-4 and T-4 Series Internal Frequency 
Display and VFO Supply Regulation 


By Mark Gilger, WBOIQK 
iia Fraze Street 
Doylestown, OH 44230 
wb0igk@arrl.net 


Introduction 

I’ve been collecting and using Drake 
equipment for about 40 years. Recently 
I became curious if an internal frequency 
display could be mounted inside of my 
R-4C and T-4XC. I came across a mini 
1-50 MHz frequency counter on eBay, 
and ordered a couple of them to 
experiment with. I was immediate 
impressed, and I started the task of testing 
it on both the R-4C, and T-4XC. The 
test proved that the counter was 
compatible with both R-4 series receivers, 
and T-4 series transmitters. I assumed it 
would be difficult to figure out the 
mounting, however, it turned out to be 


pretty simple. 

There is one thing that is worth 
nothing before we start the upgrade 
process: 

I installed the counter in 2 different 
R-4Cs, with similar drift characteristics. 
Both drifted close to 1 kHz over about a 
3 hour period. Different results were 
obtained in both, as far as frequency 
stability. Both receivers also received 
better PTO voltage supply regulation; 
per the procedure at the end of this 
article. 

My first installation was a 16K serial 
number model. It had plastic gears. The 
second R-4C was a 29K serial number, 
and it had metal gears. I chose to remove 
the plastic gears on the 16K receiver; 
making it have almost zero drag 
characteristics. I kept the metal gears in 


display. 
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Figure 1: This classic Drake R-4C receiver has been upgraded with a modern digital 
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place on the second, but I removed one 
of two idler gears that keep the gears 
under pressure. Both upgrades were 
electrically identical. 

The end result showed drastic 
improvement in drift in the 16K version 
to only -100 Hz in the first 15 minutes, 
then it stopped and the drift changed 
direction. The drift noted over the next 
6 hours was about +200 Hz, but in the 
opposite direction of the initial 15 
minute drift. 

The second receiver showed about 
half the improvement of the first. Does 
that confirm the drift Drake users have 
attributed to heat effecting the PTO 
electronics was actually been from heat 
effecting gear train mechanics to one 


degree or another? More testing is 


Figure 2: Here is the counter outside 
the R-4C receiver. To purchase one, 
search for the eBay seller i.d. “Elecbuy” 
using the “advanced” search feature. 


required. 
Adding an Internal Digital 
Frequency Counter 
These 
(figure 2) are 
distributed by an eBay 
seller “elecbuy,” There 


are several important 


counters 


things to note: 
e The counters are 


affordable; running 
between $10-12 from 
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Figure 3: Location of C-166 


the above seller. 

¢ These counters are easy to install in 
about 2 hours. 

¢ I’ve installed this in my T-4XC and 
R-4C with the same results. This upgrade 
will also work in the older lines of the T4 
and R-4 series. 

¢ Required power is 8-15 volt DC. 

«The small size, (3. exten 7 inch) 
makes it easy to install internally or 
externally. 

e It has a provision for one positive or 
negative IF offset, in this case 5645 kc. 

¢ It has the capability to read down to 
100 or 10 Hz resolution. 

e Intensity can be adjusted in 1-8 steps. 

Installation Steps 

1. Measure the DC voltage at the C- 
166 electrolytic, see figure 3. If it’s less 
than 15 volts, the power for the counter 
can be received directly from this 
location. I've measured this in three R- 
4Cs, and they have all been the same. 

2. Remove the front panel, and the 
VEO, to gain access to the dial plates. 
Removal of the dial plates is required to 
make room for mounting the counter. 
As an option, the gears can also be 
removed if you prefer a freely moving 
dial with no backlash. I personally prefer 
the later. 

3. Cut the #47 bulb wires and remove 
from the holder unit. Heat shrink the 
exposed ends of the wire, and tie them 
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Figure 4: The frequency counter has been mounted to Plexiglas. 


out of the way: it will no longer be 
needed. 

4, Before mounting the unit, hook the 
counter to a 9 volt battery, and 
experiment with the two programming 
buttons to better understand their use. 
To set in the IF offset, you need to cycle 
the first digit to the left through it’s 
range from 0-9, then back to zero. This 
is done with the lower button. Press the 
lower button, and the first digit front 
the left will start blinking. Pressing the 
top button will let you increment that 
digit. Once it’s back to zero, press the 
top button and that will increment to 
the next digit. Each press of this button 
gets you to the next digit. Pressing the 
bottom button enables you to enter your 
offset digits. You can view a YouTube 
video to walk you through the process 
at https://www.youtube.com/ 
watch?v=1_neC5Z_wEg 

5 COncemtne , 564) .O0 Otisct ais 
entered, set the IF tosa U (upper). 

6. The last settable option is the display 
brightness; entered from 1-8, with 8 
being the brightest. 

7. Make note that the counter input 
positive and negative is reversed from 
the standard coloring used on the the 
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connectors input. The counter input is 
the black wire and the ground is the red. 
It’s correctly labeled on the board. The 
counter’s DC input color code ts correct 
with red being positive; and black being. 
negative. 

8. I used a piece of 4 x 2 x 1/16 inch 
Plexiglas (figure 4) to attach the counter. 
I suppose that the old, original clear 
window could also be used if you prefer 
not to cut Plexiglas. Two mounting holes 
need to be drilled in the same position as 
the original blue filter holes that you can 
use as a template. These will be used for 
mounting the completed unit to the rear 
of the front panel, as indicated in this 
picture. 

9. Place the unit inside against the 
rear side (see figure 5) of the window, 
and position it so the display is centered 
in the window. Mark the location with 
a felt tip pen on the Plexiglas where the 
unit needs to be glued. 

10. I used E-6000 adhesive to mount 
the counter to the Plexiglas, although 
any Silicon based product will work. Put 
a small amount on each of the standoffs 
located at each corner, in addition to the 
corners of the blue filter material, to 


hold it in place. Using adhesive has 
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Figure 5: The counter has been temporarily mounted for marking on the Plexiglas. 


proven to be a good method for 
mounting. 

11. Once the adhesive has dried, 
(approximately 24 hours), the unit can 
be added. Mount it to the panel where 
the original frame was located that 
originally held the blue and white filters 
and a #47 bulb. 

12. l used 2-post terminal strips, shown 
in figure 6, on each mounting screw as 


a convenient termination point to solder 


the power and counter input wires. 

13. Route the power wires to your 
power source: in my case C-166. 

14. Use RG-174, or other shielded 
cable, to route the counter input to the 
injection jack on the rear inside of the 
unit through a 27 to 100 pF coupling 
cap. I’ve used 27 pF with no ill effects. 
You can determine the optimum value 
using an O-Scope to watch the Injection 
signal for indications of loading. The 


1 


Figure 6: Terminal strips are used as a wiring termination point. 
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Figure 7: The power supply step down 
module can be purchased from eBay by 
searching for the seller “ashleytrade84 “ 
or possibly direct from the Chinese 
manufacturer, “comelili.” For an eBay 
item search, use the title “DC-DC 3A 
Buck Converter Adjustable Step-Down 
Power Supply Module LM2596S.” 


coupling cap limits counter loading on 
the injection line. 

15. Before installing the front panel, 
power up your unit and check to make 


sure it’s all working correctly. 

16. Before closing things up, tune 
into a station on a known frequency. 
You might need to tweak the offset a few 
cycles one way or another to match the 
counter to your listening preference. 

17. Reinstall the VFO, front panel 
and knobs, and enjoy your new radio. 

Adding Additional PTO Voltage 

Regulation to Increase Stability 

In checking the voltage supplied to 
two of my R-4Cs, I found it was not 
uncommon to see the voltage swing +/- 
Y4 volt over a 15 minute period at the 
PTO Zener diode. The Zener is mounted 
inside of the PTO and regulates the 11 
volts being supplied down to 10 volts. 
On the surface that did not seem like a 
lot, but I wanted to see if stability could - 
be increased through greater voltage 


Voltage Regulator 


Module 


CR18 CR19 


C166 


c47 


3) 


_j +14 V 


1 +10 REG 


Figure 8: Wiring Diagram for Powering the Module 
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regulation. 

Since the purpose of the PTO Zener 
diode is to try and regulate that voltage, 
I was doubtful any notable improvements 
could be obtained, but I thought it was 
worth a try. With today’s technology, a 
higher voltage regulation is standard and 
expected. With the part shown in figure 
7, I’ve only seen voltage swings at the 
Zener of maybe .001 volt instead of the 
noted .25 volts. This has reduced drift. 

I installed one of the following step- 
down power-supply modules in 2 
different R-4Cs, and in both cases, better 
stability was obtained. You can also use 
it to provide power to the above 
frequency counter. I’ve also used it to 
power the heterodyne oscillator board, 
but with little improvement noted. 

Installation Steps 

1. The VFO needs 11 volts supplied 
through the audio board. 

2. I used double sided tape, and 
mounted the module to the inside front 
cabinet wall. 


AUDIO PCB VFO 
POWER FEED - 
RED WIRE 


3. Run a wire from the power (+) on 
the new module to C-166 in figure 2. 
This will be used to power the module. 

4, Run input wire from the (—) wire to 
a convenient ground point. I used one of 
the tabs on C-166. 

5. Before hooking the VFO or 
frequency counter to the module, power 
up the R-4C and adjust the module 
output for 11 volts. This can also be 
done prior to installation using an 
external supply. 

6. Locate the VFO + power wire (figure 
8), located on the audio board, and 
rewire it to the new module (figure 8). 

7obocatemtnce Hreguency Counter 
positive power (Red) wire, and hook it 
up to the Output of the module. 

8. Locate the frequency counter 
negative (Black) wire and hook it up to 
the output of the module. 

9. You should now have 11 volts routed 
to the VFO, and/or, frequency counter. 


ER 


Figure 9: Location of the power feed from C-166 
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The First Radio Spies 


Los Sa 8 3 3 i 
T5A-4 RECEIVER 


By Gary Halverson, KOGLH 
503 Jessica Court 
Mokelumne Hill, CA 95425 
k6glh@volcano.net 


It was an unseasonably warm May in 
1960 when Jake encountered the first 
[eke as 
excitement to greet Mr. Snake, Jake got 


rattlesnake of the season. 


a little too close and got nailed with a 
warning strike on his left cheek. 
Fortunate for Jake, the snake was a 
mature Western Diamondback with four 
buttons on the tail. A juvenile would 
have pumped his entire load of venom 
into Jake’s fleshy cheek. By supper time, 
the whole left side of Jake’s face was 
swollen up like a balloon; it was partially 
obscuring his vision although it didn’t 
seem to bother him. When Jake presented 
himself at the back door for his supper, 
Gramps was stunned at the sight. 

As Gramps slowly opened the back 
door, Jake gingerly darted through the 
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Sabotage and Espionage via Radio 


opening heading for his food dish. 
Gramps’ first reaction was to puta phone 
call into the local veterinarian, but the 
office was already closed. So Gramps 
decided to inspect Jake’s face to locate 
the puncture site, then wash it out with 
soapy water, which he did over Jake’s 
strenuous objections. Gramps then 
decided to wait it out and keep a close 
eye on Jake for any worsening of 
symptoms. If there was no change, he 
would wait until morning to take Jake to 
the vet for appropriate treatment. 

However, after Jake had inhaled his 
food and slopped the contents of his 
water bowl all over the kitchen floor, he 
trotted off to the hamshack where he 
laid down and curled up under Gramps 
desk, as was his usual habit. Gramps 
took that as a signal that all was well and 
proceeded to warm up the Collins Gold 
Dust Twins for the evening “cocktail 
net” on 75 meters that started at 5 PM, 
only a few minutes away. 


February 2015 


The Roundtable 

“Trishman Mike” was the first to show 
up on the frequency, followed by Junior, 
then Dave, Doc, Gramps and the rest of 
the usual suspects, including Clarence, 
Hank, and Bob. Irishman took his turn 
first starting off with “How ‘bout that 
U-2 spy plane getting shot down over 
the USSR?” Since he only reads the 
headlines in the daily paper, Irishman 
then proceeded to talk about his SWR 
inexplicably moving around along with 
most everything else he thought about 
that day. On the verge of putting 
everyone to sleep, Irishman finally turned 
it over to Junior, next in line. 

Junior picked it up next. He was on 
AM with his usual Johnson Viking I and 
RCA AR-88 receiver his grandfather had 
given him. But he had no idea about the 
“U-2 spy plane thing” the Irishman was 
talking of as he had not heard any news 
of the day. In the context of this 
intriguing fresh news, Junior decided 
that none of Mike’s other comments 
merited further response. Eager to learn 
more about the “Ruskies” shooting down 
a spy plane, Junior quickly passed it over 
to Dave, the next station in the rotation. 

Dave was running his problematic 
Johnson Pacemaker which was on it’s 
best behavior tonight. He immediately 
addressed “that U-2 spy plane thing 
with Francis Gary Powers.” His first 
comment was that nobody had ever heard 
of Francis Gary Powers, let alone a U-2 
spy plane. But given the Cold War 
situation, he wasn’t surprised that 
military reconnaissance was being done 
over the Soviet Union. After all, 
everybody was afraid knowing that the 
“other side” had the A-bomb. 

Dave had been an electronics crypto 
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technician in the Navy and had a Secret 
clearance that had put him into situations 
where he could observe some first-hand 
cold war shenanigans. Not that he could 
talk about much of it, but his general 
comments were heavily laced with 
cynicism. 

The initial reports released by the 
government were that the U-2 was doing 
high-altitude weather recon when Powers 
experienced a problem with his oxygen 
system and went off course into Soviet 
airspace. Dave said he could see how 
that could happen if Powers lost his 
oxygen supply and blacked out. 

Dave then launched into a diatribe 
about his fallout shelter project which 
had been stalled for years. Fallout shelters 
were a national craze around this time 
and the backyard was the best place for 
one. Dave had gotten as far as putting 
stakes in the ground to mark of the area 
to be dug out but that was the extent of 
his effort. 

Next up in the rotation was Doc, a 'V 
repairman in a neighboring town who 
was running AM with his Johnson Desk 
Kilowatt. Doc stated that he had read 
that the USSR had a number of 
Intercontinental Ballistic Missiles 
(ICBMs) capable of carrying nuclear 
warheads that could reach the East Coast 
of the United States. He also mentioned 
that a couple of years earlier he had 
heard the Sputnik satellite a couple of 
times after it was launched in October of 
1957. It transmitted for 3 weeks on 
20.005 and 40.005 megacycles before 
its batteries died. Doc heard its CW 
signal on his National HRO-50 receiver. 

Gramps was up next. Not being a 
cocktail guy, he preferred his nightly 
glass or two of red wine to relax and help 
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fortify and enhance his oratory skills for 
the occasion. And not prepared for the 
direction the topic was headed, he 
decided to refocus the topic on the early 
days of spying and international 
espionage which is what he wanted to 
talk about tonight. 

“Ya know, it was 45 years ago this 
month that news broke about a German 
U-boat torpedoing the biggest, most 
luxurious ocean liner in the world at the 
time, the RMS Lusitania. She was the 
pride of the British Cunard fleet, sailing 
from New York to London and was just 
off the coast of Ireland when she was 
ruthlessly torpedoed by a German U- 
boat. 1200 souls were lost — 128 of 
them Americans — just three years after 
the Titanic went down. The world was 
outraged by this atrocity, which 
incidentally, helped suck the United 
States into WW1, albeit two years later. 
But what’s even more interestin’, is the 
behind-the-scenes radio goins-ons.” 

Gramps inhaled deeply in preparation 
for a filibuster. “But let me give you guys 
a little background here first. You may 
recall from your history lessons that in 
August of 1914, the German Empire 
declared war on France and Belgium 
which quickly escalated into World War 
1. It started with the assassination of the 
Archduke of Austria and things got nasty 
fast. Countries lined up fast to take sides 
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The Lucitania Leaving Port in New York 


against Germany, Austria and Hungary, 
known as the Central Powers. The 
United Kingdom, France, and Russia all 
tossed in together and where known as 
the Allies.” 

While holding down the push-to-talk 
bar on his microphone (he couldn't stand 
operating VOX) Gramps drew a long 
breath and continued. “lo throw some 
gasoline on the fire, the Allies imposed 
an embargo on Germany, blocking the 
flow of oil, food, and anything else critical 
for survival. Then just for good measure, 
the British cut the transatlantic 
submarine telegraph cable to Germany. 

“My guess is that one of the reasons 
they cut the cable is because of the 
munitions supply line to the Allies 
originated in New York. Since the US 
was neutral at that time, we had no 
problem selling munitions to the Allies. 
So with enormous munitions production 
capacities in the New York area, this 
supply line became a major aggravation 
to the Germans, who responded by 
setting up a spy operation out of their 
Embassy in New York. In addition to 
acts of sabotage like blowing up factories 
and warehouses in New York, U-boats 
in the Atlantic would patrol the shipping 
lanes and sink the merchant ships 
carrying munitions. 

“Not surprisingly, radio traffic across 
the Atlantic increased sharply. A German 
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Telefunken wireless transmitter had been 
constructed in Sayville on Long Island 
in New York with the call letters WSL in 
1912 to run commercial traffic to and 
from Germany — one of the most 
powerful stations in the country at that 
time. The transmitter was a Telefunken 
RF alternator with an output frequency 
about 38 kilocycles and an output power 
of 100 kW. But I'll tell you more about 
that on my next over.” 

Ever vigilant in courtesy, Gramps cut 
his filibuster short to give the others a 
fair shake. Next on the list was Clarence, 
an old friend of Gramps whom he had 
known since the spark days. 

But before Clarence could pick it up, 
an eager breaker presented himself with 
way too much mic gain. “This is doubya 
seven siesra ssshs wesss!” 

Clarence picked it up and 
acknowledged the Breaker but tactfully 
suggested he back off on his mic gain 
because of the high level of distortion 
rendering his signal virtually 
unintelligible. And he didn’t know if the 
Breaker was on SSB or AM because the 
distortion was so bad. Clarence also 
informed him that this was a nightly 
round-table and that the protocol was to 
put late-comers and breakers at the end 
of the rotation list. He then coyly 
commented that the Breaker use that 
time to adjust his audio while 
transmitting into a dummy load and 
make the appropriate gain reductions or 
other necessary adjustments. 

“Well you guys, [didn’t know tonight's 
topic was going to about espionage and 
spying,” Clarence continued. “You 
know, one of my good friends is Don 
Wallace, WGAM, who was President 
Wilson’s personal radio operator in 
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World War 1 when he was a teenager in 
the Navy. I can’t imagine the stuff that 
passed through ole Don’s hands. Right 
at the end of the war, Don was put in 
of the radio 
communications on the USS George 


charge Presidents’ 
Washington, which was also known as 
‘The Peace Ship’ that transported the 
President to the Armistice meeting in 
Europe. Don, being one of the most 
experienced wireless operators in the 
Navy, was asked to oversee the 
installation of a 40 kW alternator on the 
ship and then hand picked the radio 
operators to serve the President. That 
must have been one helluva experience 
for young Don! 

“And yeah, that German station in 
New York transmitting high-speed code 
to them U-boat commanders telling 
about Allied ship movements got quite 
the write-up in the newspapers back 
then, especially after they sunk the 
Lusitania. And it was a ham that got the 
credit for figuring out how those Krauts 
were doin’ it. If I remember right, his 
name was Apgar, Charles I think, a 3 in 
New Jersey. He rigged up an Edison 
machine to record the code transmissions 
from the German station using a special 
cutting head he designed to record the 
signals onto a standard wax cylinder. 
Every once-in-a-while he heard a curious 
screeching noise which he couldn't figure 
out. Then as luck would have it, the 
spring in his Edison machine was 
winding down and the playback was 
slowing way down. Just then, the 
screeching noise appeared again, and at 
the slower speed, Apgar realized this was 
speeded-up code. Bingo! He figured out 
what was goin’ on with that screech 
noise.” 
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Clarence paused for a moment, 
recalling that this new single sideband 
operating mode didn’t have to be like 
AM where people could get carried away 
and take a 10-minute transmission. Guys 
using VOX would sometimes only make 
a one-sentence transmission. And 
Clarence was proudly running his 
recently acquired Collins “S-Line,” a 
75S-1 and 32S-1 that cost him dearly— 
but it was the epitome of ham radio gear 
in 1960. So as a flag-bearer of the new 
age of SSB, he figured, keep it short and 
sweet. “ Well, there’s a whole lot more to 
the story, but we’ve got a big group here 
tonight, so over to Hank.” 

Hank was a Hallicrafters guy and 
wouldn’t think of running anything but. 
He was using an HT-37 and an SX-101 
with an Astatic D-104 microphone. And 
since that HT-37 used a phasing 
modulation method, Hanks’ great pipes 
really resonated when he talked on that 
rig. After making a disparaging comment 
about the Breakers’ bad audio, Hank 
(being a news junkie) was more interested 
in the U-2 incident and went on to 
comment about that. 

“That old Khrushchev is pretty darned 
crafty, setting up a trap for ole Ike. First 
he says that they've captured the 
American U-2 but doesn’t say anything 
about Powers. Then Ike says ‘Oh, it’s a 
NASA weather plane that had problems 
with the pilot’s oxygen and drifted off 
Guess the 
government assumed Powers was dead is 
why they concocted that story. Then 
after Ike spins the story, ole Nikita says 


course and crashed.’ 


‘and by the way, we have the pilot, who 
is alive and well.’ The Soviets also had 
found the spy cameras on the plane and 
developed the film that was in them. It 
49 Electric Radio #309 


showed their most secret military 
installations where they were doing A- 
bomb work and the missile bases. 
Khrushchev had caught Eisenhower in a 
lie and the timing couldn’t have been 
worse, just before the Paris Peace Talks 
last week. Eisenhower said that given 
the Cold War circumstances, spying is a 
necessary business. But he didn’t say 
that it would end, which is what 
Khrushchev was demanding. No wonder 
Khrushchev stormed out of the Peace 
Conference on the second day.” 

Hank then went on to make some 
comments about Dave’s fallout shelter 
project, citing that a local surplus dealer 
had just gotten in a large assortment of 
big drainage culvert sections — at a very. 
cheap prices. Then he made an oblique 
comment to Gramps, “that first world 
war stuff is before my time” and couldn’t 
comment on it. After mentioning to 
Dave that his Johnson Pacemaker was 
sounding decent tonight, he passed it to 
Bob, next in the rotation. 

Bob wasn’t there. After two calls, 
everybody assumed he had gotten the 
chow call and decided to dispense with 
the courtesy of waiting for his turn to 
announce his departure. This wasn’t the 
first time this had happened, so over to 
the Breaker, who hopefully had resolved 
his distortion problem. 

The Breaker wasn’t there either. 
Apparently his span of attention was 
shorter than the rotation time or his 
distortion problem proved too 
challenging. So, it was back to the 
Irishman at the top of the list. 

Round Two 

“Well you guys, lots of interestin’ 
topics tonight. But, ya know, Pm catchin’ 
a whif of somethin’ cookin’ upstairs and 
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I’m gettin’ kinda hungry so I’m going to 
spy on Linda in the kitchen and see 
what’s for dinner here tonight. 73s and 
see you fine gentlemen tomorrow night.” 
And just like that the Irishman was 
QRT. 

Next was Junior’s turn and his head 
was absolutely spinning with the spy 
stories. He really didn’t know where to 
begin as everything he heard tonight was 
new to him. But what most captured his 
imagination was Clarence’s story about 
the high speed code transmissions out of 
the German Telefunken station on Long 
Island in 1915. Junior asked Clarence, 
“How were the Germans able to send 
code out so fast?” And then, almost as an 
afterthought, he asked Gramps “And 
how could they send that code out over 
the air for everybody to hear without 
getting shut down? Jeepers, there must 
have been a million folks listening to 
them.” He ended his turn with a brief 
story about those bomb drills they had 
in high school. “They made us do those 
stupid duck and cover and kiss your rear 
end good-bye drills” and those where his 
final words on that topic. “OK, you're 
up Dave.” 

While Dave felt that he had some 
unique historical wartime cryptology 
insights to bring to the table, his wife 
had informed him that his dinner was 
presently on their table and that the 
family dog was eyeing it with increasing 
interest. Dave vowed to continue this 
discussion at another time, but when it 
came to food on the table and the family 
dog, there was no contest — Dave was 
QRT. 

Doc was next. Doc always hung in for 
at least two rounds even though he kept 
asking why the net didn’t start a little 
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earlier so as to “provide a little more 
headroom for the dinner hour.” But 
given his high radio IQ, Doc was always 
appreciated. 

Like Junior, Doc was fairly young 
when he entered the radio game. And 
since his dad was a ham, there was a 
strong DNA bond that ran in the family. 
Doc’s dad had a spirited and somewhat 
flamboyant personality and that bled 
through in his operating style — often 
with mixed reaction to those on the 
other end. Over time, Doc refined Dad’s 
antics into his own unique style. 

It was closing in on the dinner hour 
and Doc needed to go but not without 
his usual second round comment — 
“Gramps, I’m signing and listening out 
on this one, but Id like to ask you one 
last question: is that World War 1 radio 
spy business the reason the Navy wanted 
to shut down all amateur radio operations 
at the end of the war? 73, I’m listening 
out. Over to you.” 

Gramps wasn’t prepared for that 
question. “Well Doc, I’ve gotta think 
about that a minute, but first let me say 
73 to everybody that’s checked out.” 
Gramps grabbed a quick sip of wine, and 
then continued. “Doc, I know you can’t 
stick around, so I'll give you the short 
answer, and it’s strictly my opinion. But 
I think it was because there was so much 
new technology that all came together at 
the same time that the Navy wasn't 
deal with. Radio 


communications had completely 


prepared to 


changed the landscape of warfare and I 
think they needed some cogitate time to 
sort it all out and come up with a long- 
termed strategy plan. They certainly 
weren’t happy about foreign ownership 
of American radio stations, namely 
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The Poulsen Telegraphone was the first 
magnetic recorder. 
Telefunken and Marconi. Besides radio, 
recording technology had arrived on the 
scene with the Edison phonograph. 
Theres dyrasm! also Hthe»- Poulsen 
Telegraphone, the first magnetic 
recorder that the German’s were using 
to transmit and receive hi-speed code 
transmissions. And as Dave pointed out, 
that whole spy cryptology stuff was yet 
another layer that had to be factored in. 
So that’s the short answer. Regards to 
Cookie and we'll chat tomorrow. Over 
to, lemme check the list, ahh Clarence.” 
“Thank you Gramps, and 73 to all 
those hungry folks who can’t talk on an 
empty stomach. Well Gramps, you sure 
jogged my memory when you mentioned 
that Poulsen Telegraphone. I had almost 
forgotten that was the machine the 
German’s used to record their code 
transmissions, and then speeded it up 
for transmitting their messages. I assume 
they must have also had them on the U- 
boats to recover the messages. Even more 
amazing is that those Danish Poulsen 
Telegraphones were the first generation 
of magnetic telephone recorders that 
were sold as answering devices. It sure 
didn’t take those clever Germans long to 
figure out how to adapt them for spy 
service.” 
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Clarence went on to agree with 
Gramps’ assessment of why the Navy 
wanted to kill ham radio after WW1. 
But he also added that it was the hams 
that made a major contribution to the 
radio war effort. “On April 6, 1917, 
President Wilson had Congress declare 
war on Germany. The following month, 
the Navy shut down all amateur 
operation in the US. This ban involved 
the dismantling of receiving equipment, 
sealing of transmitting equipment, and 
the lowering of all antennas. With all 
amateur radio activity banned, young 
hams across the country immediately 
responded to the pleas in popular radio 
magazines to enlist into the Navy to 
meet the demand for wireless operators. 
Every able-bodied radio man in the 
country QSY’d to the Service. The Navy 
secured 500 new wireless operators in 
just ten days.” 

Clarence paused for a moment, then 
continued, “Gramps, I’ll have to agree 
with you about the reasons the 
government, or rather the Navy, wanted 
to shut down amateur radio after the war 
was over. But I think once they got all 
that new technology stuff sorted out, as 
you put it, they realized the lifeblood of 
progress was those smart young radio 
kids that volunteered their aid, and lives, 
when the country needed it most. 

“OK, Ive used up my otimesand 
Momma’s got the soup on, so by golly 
over she goes to our good friend Hank. 
Adralke 

“Oakie doakie, thanks Clarence. Well 
sir, that’s sure a chunk of ham radio 
history I didn’t know anything about. 
My awareness of the spy activity starts 
with the Nazi Enigma machine which, if 
I remember correctly, was developed 
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back in the mid-twenties. I had no idea 
radio spy events went back to before 
World War 1 and I certainly didn’t 
know that the Navy wanted to keep 
hams shut down after the war ended. 
That would have been a major short- 
circuit to the evolution of radio.” 

Hank asked to standby for a second so 
his wife could admonish him that the 
chicken and dumplings were on the table. 

“Well geez, now that I’ve been 
enlightened, I’m hungry so I’m gonna 
QSY to the feed bag. Over to Junior and 
then to Gramps. See you guys later, and 
thanks for the spy education.” 

Junior picked it up without hesitation, 
said a quick “73” to Hank and everyone 
else, and then launched into a barrage of 
loaded questions for Gramps. “Tell me 
about the German sabotage in New York 
and what happened after the war.” Junior 
promptly turned it over to Gramps and 
returned to slurping his lukewarm 
chicken noodle soup. 

The Wrap Up 

Gramps leaned forward in his squeaky 
old oak office chair and while reaching 
for his trusty D-104 mic, took a deep 
breath, then slowly squeezed the PTT 
lever and recited the prerequisite 
identification. “Well Junior, it looks like 
it’s just you me left so I'll try to answer 
as many of your questions as best I can. 

“As for the sabotage in New York, 
because the Germans saw New York city 
as the head of the snake in the Allied 
munitions supply line, and because the 
US was neutral, the sabotage events had 
to look like accidents. From about 1915 
up to when war was declared on Germany 
in April of 1917, there were almost 40 
acts of sabotage in New York alone 
ranging from train mishaps to factory 
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and warehouse disasters. 

“However, the biggest event was the 
‘Black Tom’ sabotage, which occurred a 
year the after the Lucitania sinking. The 
Black Tom pier, on an island named the 
same, is across the harbor from Ellis 
Island and the Statue of Liberty. It was 
crowded with warehouses, loading docks, 
and railroad tracks. The German spies 
quickly recognized that Black Tom was 
a major shipping hub for most of the fuel 
bound for Europe. Heck, there was even 
a munitions factory that made detonator 
fuses and a TNT company that shipped 
out of there. It didn’t take the spies long 
to figure out that hitting the Black Tom 
pier would not only cripple the Allied 
supply chain, but also cause major 
collateral damage to the local munitions 
suppliers. And they figured that it 
wouldn’t take a lot of bang to get some 
major leverage affect. 

“The German spies bribed some of 
the night watchmen that guarded the 
pier. Just after 2 in the morning there 
was an explosion that was so intense it 
shattered windows in New Jersey and 
knocked folks out of their beds in 
Manhattan. Explosions continued the 
rest of the night. Shrapnel rained down 
on New York City and when the dust 
finally cleared the next morning, the 
pier and most of the island was gone. 

“But back to 1915 when it was 
suspected that German spies were 
sending secret messages to German 
submarines in the Atlantic through WSL 
about Allied forces shipping activity out 
of New York, which of course would 
have been in violation of the Neutrality 
Act. But nobody could prove it. They 
thought that the “Get Lucy” message 
originated from the German Embassy in 
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New York as the German spies believed 
RMS Lusitania was secretly carrying war 
munitions back to England. Well, it 
turns out that they were right, but that’s 
beside the point. With hundreds of 
women and children on board, the Allies 
figured the Germans wouldn't dare attack 
Wucy.” 

Gramps paused for a deep breath and 
another sip of wine. “A month before 
she sailed, the Imperial German Embassy 
in Washington posted warning 
advertisements in, I don’t know, 
something like 50 American newspapers, 
cautioning travelers not to sail on Lucy. 
Then on May 7, when RMS Lusitania 
was on the way back to Liverpool, she 
was torpedoed and sunk of the coast of 
Ireland by a German U-boat, killing 
damned near 1200 civilian passengers. 
This prompted President Wilson to send 
marines into WSL to ensure that 
encrypted messages were not being sent. 
When war was declared in April of 1917, 
President Wilson again sent marines to 
seize the station, making it the first 
hostile action taken by the United States 
against Germany in World War 1. 

‘Aftenvtheswanerhat. Gerslucy 
espionage event still resonated with the 
government and had a major influence 
on how things were to play out. But 
there was yet another radio message in 
early 1917 that the British Intelligence 
intercepted that was the real clincher. It 
was called the Zimmerman Telegram 
and was from the German Foreign 
Secretary Zimmerman to Mexico 
basically proposing that if Mexico tossed 
in with Germany, should the US declare 
war on Germany, that Germany would 
give Mexico back all the territories they 
lost to the US, including Arizona, Texas 
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and the Southwest, if memory serves. 

“So realizing that radio was strategic 
and critical, the War Department and 
Navy took charge of the patents owned 
by companies involved with radio 
manufacturing and created a Federal 
radio monopoly in order to devote all 
radio production to the war effort. They 
ended up acquiring the assets of 
American Marconi asa starting point for 
commercial radio communications. The 
entity put together to oversee everything 
radio-related was named the Radio 
Corporation of America. General Electric 
and Westinghouse were to be the 
manufacturing arms. And I think you 
can fill in the rest of history from there. 

“Well Junior, that’s about enough 
radio spy history for one night. I gotta 
check on ole Jake, oh and speaking of 
snakes, I forgot to mention that he got 
nailed by a rattler this afternoon. His 
face is all puffed up like a balloon, but it 
looks like he’s doin’ OK. Pll take him to 
the vet tomorrow morning. This ain't 
the first time that’s happened, so I’m 
sure he'll be OK. Will look for you here 
tomorrow. Lemme know how your spy 
dreams go. 73 and I’m clear.” 

Gramps groaned pushing himself up 
out of his chair, then reached over and 
switched off the Gold Dust Twins and 
headed for the kitchen with Jake in tow 
to rustle up some pot roast leftovers. 
Like Hank had said, all this spy talk sure 
makes you hungry. 
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AM manic N Net: Sinity mornings, 8: 30AM [oeah Bastentscigy time, "3835 ke. QSX W2DAP. rei format. 5 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K®OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West Coast 
75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night monthly, 
3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (WIDCQ), Bob (W4W TO), 
Evan (K9SQG) 

Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (N8ECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, WI1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

KGHQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8SECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. GM @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 ke +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Bill, W3KBS 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/- QRM. QSX op rotates Jim (WASBDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBGMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu 
(K4BOV) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (KSLYN), or Adolph (WASIGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NIGQ) Ist Wed, George 
(WAGHCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Ron (W6OM) 4th Wed, Vic (K6IC) if 5th Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 ke +/- QRM. QSX W7QHO. www.mrcgwest.org 


West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 
Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/- 25 ke. QSX Dave (VAZORP). 
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Advertising Information 


To avoid disappointment, don’t wait until the last day to submit 
ads. Subscribers receive 1 free 20-word ad per month. Extra words are 20 
cents. Ads run ONE month unless otherwise requested. “For Sale” or “Wanted” and 
all of your contact information counts as 7 words. That leaves 13 words for the 
description. Hyphenated and slashed words/numbers count as 2 words. Please 
count the words in your ad as described above, and if you are over 20 words, 
send payment for the extra words at .20 each. Note: Not all readers use email, 
so include phone numbers if a response is desired. Non-subscribers: No Free 
Words. $5.00 minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


( VINTAGEEQUIPMENTONLY!] 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0. in 


FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


zs Deadline for March 2015: 


SERVICE FOR SALE: Repair and 
restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Plate transformer, Triad P20- 
A, 3300vct @ 350 mA.NEW $100. Heathkit 
DX100 modulation transformer 


- Monday, Feb 


$50.George, WOATA, Box 704, Longmont, 
CO, 80502, vintagegs663 @ gmail.com, 
303-776-9036 


FOR SALE: Collins TCS 12v dynamotor 
supply spares kit, NIB including 
dynamotors, brushes, filters, etc. $150 
plus shipping Steve W6SSP, 
zarco @sonic.net, 707-544-8142 Santa 
Rosa, CA 


FOR SALE: 40 year collection. Ham 
receivers, transmitters, parts, tubes, 
house radios, Victrola, etc. Paul, 316- 
265-3885, Kansas. 


international radio 


High Performance Crystal and Mechanical Filters for your Collins, 
Drake, and Heath Radios! 


=——__Y PO Box 2110, Aptos CA 95001, USA 
SS tel: 1-831-462-5511 fax: 1-831-612-1815 
T= e-mail: sales@inrad.net web: www.inrad.net 
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Digital VFO 


Memories 
Replaces 
Crystals 


included « Plug N Play 


FOR SALE: Circuit boards, modules and 
parts for RT-524. RT-246, and R-442. 
Included is a working RT-524 for testing 
the above. $750, P.U. only. Call John, 440- 
243-8119 in NE Ohio. 


COLLINS S-LINE & DRAKE R4 SERIES 
GENERAL COVERAGE 


VFO 1000 / Collins or Drake 
Uses The Latest Direct Digital Synthesizer Technology 


30 tunable BANDS (memories) « Memories easily re-assigned ¢ 
Your favorite net frequencies * General coverage of shortwave 
broadcast bands « Use instead of crystals * Use VFO 1000 for all 
tuning * Tuning steps 10Hz, 100Hz, 1KHz, and SKHz « Blue 
backlite white characters « No mods to receiver « Every thing 


More Info & Order At kk4pk.com ¢ $250.00 + 10 S/H 
Electronic Specialty Products LLC 
3054 Moore Drive « Oviedo, FL 32765 


FREE: Large bucking transformer. 
Continuously variable output. Rated 18 
amps. It is 115 volt input with 100-130 
volts out. Pickup only in Salem, OR. Chuck, 
W7LBV @arrl.net. 503-364-9065 


FREE for Shipping: Valiant Plate 
Transformer. Primary shorted. Hate to 
toss into dump. Buyer pays shipping from 
20853. Tom, W3BYM, 
w3bym @pghmail.com 


FOR SALE: Beautiful consoles. Kiel table. 
Philco 37 690. German radio/rp chairsides 
on and on contact Howard 301-320-3028 
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Accuracy 


Stability 


Digital 
Synthesizer 


FREE: BC-1G Broadcast Transmitter for 
taking it away in Burns, Oregon. Contact 
lincnickerson@ gmail.com Or call 541- 
589-1613 or email Ashley@kbnh.am 


FOR SALE: RAS-3 coils, numbers 1 to 7, 
but no #4. Rudy, W2ZIA, 716-374-5285 


FOR SALE: Hallicrafters SX115 new VFO 
dial overlays. Make your dial like new. $25. 
Phone: 330-658-5035, 
WBOIQK @ARRL.NET 


FOR SALE/TRADE: ARRL Handbooks 
1926-1986; “Radio” Handbooks 1935- 
1986; RSGB Handbooks; RCA Tube 
Manuals RC14-RC-30; G.E. Ham News; 
RCA Ham Tips. NI4Q, POB 690098, 
Orlando, FL 32869, 407-351-5536, 
ni4q @juno.com 
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FOR SALE: I repair antique radio & stereos 
from 1920s to present day. Free estimates- 
| am located in Wisconsin Dells, WI. Bill 
Kalcik 608-253-9855 


FOR SALE: Heathkit DX-100 front an 
Brand new, color matched & silk- 
screened. Picture available. $90.00 + 
shipping. Walt Korab, 570-421-8371, 
w3fnz @ verizon.net 


FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Military whip antennas, $62 to 
your door. Also AN/GRR5, $295. Bruce 
Beckeney, 5472 Timberway Dr, Presque 
Isle, Ml 49777, 989-595-6483, 
bbeckeney @ yahoo.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 


1. introduction 
2. Why Balld with 
Thematiais 


3. inside the Thermatron 
4, Humbering Systems, 
Bases, Bushs 


&. Thermatron 
Characters! 
&. Keeping the Flaments 
it 
7. Thematron Homebrew 


Techniquss 
Designing with Triodes 


ame 12. Thermatron 
Experimentation 


The 2nd Edition of Hollow-State Design has over 50 pages of 
new material and revisions including a new chapter on 
thermatron oscillator design. This book has everything you 
need to know about the art and science of thermatron design 
and construction. it is 287. 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 
formulas. Grayson Evans, TAZZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, spent 40 years In the 
electronics industry. and is bored to death with solid-state! 


NOW Available from the Electric Radio Bookstore! 


>) U Electric Kadlo #5UY 


Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, KiTLI, 508-965- 
7400 


FOR SALE: BC-610-I, BC-614, and 
accessories to operate three bands, 
$1,200. Pick up only in Mesa, AZ. George 
Portell, 3212 N 837 St, Mesa, AZ 480-986- 
5797 w8qbg @ yahoo.com 


FOR SALE: ATAS Antenna Reparr. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, WOEAG, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 138406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


eee 


This book has everything you need to 
know about the art and science of 
thermatron design and construction. 
It pulls together thermatron types 
and characteristics, thermatron 
homebrew techniques, and how to 
design audio and RF triode and 
pentode circuits. The book is 233, 8.5 
x 11” pages, packed with hundreds of 
photos, schematics, diagrams, charts, 
and formulas. Grayson Evans, 
TA2ZGE/KJ7UM has been licensed 
since 1962, grew up on thermatrons, 
spent 40 years in the electronics 
industry, and is bored to death with 
solid-state! 


NOW Available from the 
Electric Radio Bookstore! 


reoruary ZU1L) 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. $32.95 
Model AB-1M, (With Voltmeter) ..............ssceceee $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 


POCO HOSSOOHSOOSO HH OHHH SHOOHOSH OHH HSOHSOOSHOSHSOHHHOSHOOOLOOOOD 


Shipping, each limiter ...........cccceesssseeeereeeees 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


guarantee. 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. THY Ken, 
www.RadioReprints.com. 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 
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Electric Radio Store 
720-924-0171 


Metered Inrush Limiter, 
Models AB-1M, AB-300M 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all types 
of communications parts. 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
)58-0124.8) Dayton. /OH,4 = hitpey 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


INFO -see www.navy-radio.com for photos 
andinfo on Navy radio gear. Nick, K4NYW, 
navy.radio @ gmail.com 
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MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KD@ZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 

ISERVICE FOR SALE: SMO and module 
repairfor KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antgqradio @ sbcglobal.net, 501-282-2991 
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@ 
Estes Auctions 
Specializing in Vintage Radios 
Complete Auction & Appraisal Service 


ESTES AUCTIONS | 
7404 Ryan Road, Medina, Ohio 44256 

Ph: 330-769-4992 @ Toll Free: 888-769-4992 @ Fax: 330-769-411 
www.estesauctions.com @ Email: estesauctions@aol.com 7 
Richard Estes, Auctioneer--Radio Call Sign K8LRY 

Call Us to Sell One Radio or Your Entire Collection! 


We offer pick up service for your collection 


WANTED: Decent RBB-RBC and TCS for 
USS Wisconsin floating museum N4WIS. 
Bill Mellema, N3WM, n3wm @yahoo.com 
410-790-6072 


WANTED: Globe King 500 within 
reasonable driving distance Savannah, 
GA. Email Phil at ka4koe @comcast.net 


WANTED: Base plate for Bretting 14 
receiver. Frank, 541-479-7935, 
wa6rbq @ aol.com 


WANTED: Megacycle Meter #59LF .55-1 
Mhz plug-in coil needed, Also Megacycle 
Meter #59 UHF Head. Tom Elmore, 907- 
334-9749, Email tom@telmore.com 


WANTED: Schematic or manual for a 
Solar VI six meter AM transceiver. John 
Hurst, KU6X, Hurstjsj@gmail.com 909- 
981-6759 


WANTED: HRO-5 radio receiver coils, 
100 to 200 kc band and 480 to 960 kc 
band. Contact Steve at 
stephenknee @lineone.net 


February 2015 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 


bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 10,000 satisfied customers 
around the world.) The EZ Hang comes with a one 


| EZHang,CodeE 
32 Princess Gillian Court 
Fredericksburg, VA 22406 


www.ezhang.com 


Call Today! 


WANTED: Heathkit GR-53A and ES-100 
Heathkit manuals, reasonably priced. 
Craig, 570-341-5016, Ask for Craig. 


WANTED: CRM—50092 Pre-Selector and 
CRM-20096 Rectifier Power Unit for RAZ- 
1 receiver. James Owens, NWOO, 1363 
Tipperary St. Boulder, CO 80303-1621, 
303-673-9019, chipandkaty @ yahoo.com 


WANTED: J-38 straight key complete and 
in working condition. Contact Dave at 
casler28@gmail.com or at PO Box 98, 
Ridgway, CO 81432, 970-964-5350 


WANTED: BFO Oscillator transformer, T- 
11, for Drake R4B and late R4A. Don, 
W5FFK, 620-205-0411, or email: 
w5ffk @ sbcglobal.net 


WANTED: Large brown Bakelite knobs 
for a 1941 RCA Model 110K console 
radio. Steve, 518-326-0902 or 
WB2HPR @arrl.net 


WANTED: Callbook from the early 1950s, 
readable condx. Gus Stellwag, W2QKI, 
845-359-0769 Astellwag@juno.com 
WANTED: Radio Craft and Radio News, 
1930 to 1943. Richard, 319-377-9126, 
dottielee526 @juno.com 

WANTED: Looking for FT-243 crystals, 


freq 5955 kc, need about 15 each. Steve 
Bartkowski, 1-708-243-7713 
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year limited warranty. 


540-286-0176 


WANTED: A pair of good 4-400 pentodes. 
4-400A or 4-400C also OK. Please note, 
|haveaU.S. shipping address. 73, Robert, 
VESBE.Robert, VE3BE, 613-722-4098, 
rwboyd@yahoo.com or 


WANTED: Summer 1968 Flying Horse 
Callbook. Immediate CASH Reward. Pete 
The Greek / NL7XM @arrl.net or PO Box 
3026, Easton, PA 18043-3026 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: Navy type TBM radio transmitter 
for use at WBCQ. Contact Allan at 207- 
286-5483 or WBCQ@WBCQ.com 


WANTED: Kennedy 110 parts. Need 
cabinet, some knobs and one of the big 
coils (lower, middle). Will buy parts set. 
Steve, W6SSP zarco@sonic.net Santa 
Rosa, CA. 707-544-8142 


WANTED: Hallicrafters SX-99 in mint or 
near-mint condition. Ron Henderson, 
K3NFS, 724-736-4464 


WANTED: Any Mackay or Debeg 3000- 
series LF receiver, clean and unmodified 
preferred. Rich Parker KB2DMD, 1205 
Sleepy Hollow Rd. Pennsburg, PA 18073. 
215-541-1099 
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JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Publishes the quarterly AWA Journal with: e Produces the famous 
- Battery & AC receiver restoration - Free want-sell-swap ads annual Rochester Meet 
- Vacuum-tube history & collecting - Early television age 
- Old-time amateur-radio contests - Horn loudspeaker e Maintains unique 
- Communications receivers - News of U.S. & foreign clubs radio-TV museum 


Membership is only $35/year in U.S.; $40 elsewhere. 
Mail check to: AWA Membership, P.O. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
awamembership@rochester.rr.com (585) 257-5119 http://www.antiquewireless.org 


Yalta 
AWA) 


WANTED: Need HRO Senior coils (black 
wrinkle finish) to complete a restoration. 
Need coils A (14-30 Mc), B (7-14.4 Mc) C 
(3.5 to 7.4 Mc) D (1.7 -5 Mc) and S (.48 to 
.96 Mc). Coils are marked by frequency 
range. Rudy, W2ZIA, 716-374-5285 


WANTED: Meter for Hickok 534A tube 
tester, not 534, need the “A” model only, — 
Walter, 718-456-1988 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 


_ Brian, KN4R, 704-657-8910 
— = brianharrison @ embarqmail.com 
Electric Radio Custo WANTED: The serial number and tube 
Coffee Mugs! complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
These coffee mugs are nice custom- 8759 


made, 11-ounce white-ceramic mugs) — WANTED: National XCU-303 Calibrator. 
with the Electric Radio logo in 4; ~~ Cash or Trade. Mike, KOAZ, email: 


colors and your name and call sign kOaz@centurytel.net or phone 417-466- 
in large letters below the bottom 0401 

border. These are printed in 6 colors. WANTED: Mackay Radio Type 3001A LF 
They are microwave and dishwasher receiver, clean and unmodified preferred. 
safe! Call for ordering at: Rich Parker, KB2DMD, 1205 Sleepy 
720-924-0171 Hollow Rd, Pennsburg, PA 18073, 215- 

Shipped by UPS...........cc00008 $22.00] 941-1099 
Or on the Internet: WANTED: Hallicrafters SX-96 rcvr, good 
www.ERmag.com working condition, VG to exc cabinet & 


front panel, no mods, original knobs, none 
missing. Al D’Amico 37 Baynes Ave 
Buffalo NY 14213 716-861-4289 or 716- 
598-5205 


54 Electric Radio #309 February 2015 


WANTED: Manual-Schematic VLF loop 
coupling unit NT-47367 CNM-47367 
NAVSHIP POB #900-505. For use with 
VLF Loop CNM 66097 or NT-66097. Harry 
Weber, 4845 W 107TH ST, Oak Lawn IL 
60453 


WANTED: CY-4880/PRC-74 “D” cell 
battery box, any condition or parts needed. 
Please contact Tom, KJ7AV, 585-730- 
4689 


WANTED: Your old 50’s and 60’s CQ and 
QST’s. Hardcopy only (no digital). Nothing 
to read over here! | will cover USPS priority 
shipping to Turkey + your selling price. 
Grayson, TA2ZGE, wa4gvm@ gmail.com 


WANTED: R-390As. it was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted@x44.cc 


WANTED: ARC-5/SCR-274-N_ type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: Early RCA electron microscope, 
finders fee paid. Alan Weiner, 207-286- 
5483 WBCQ@wbcqg.com 


WANTED: Lots of IERC TR5-5020H 7-pin 
black tube shields! Chuck Felton, 307- 
634-5858 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Millen 90881 RF power 
amplifier. Frank, W4FMS, 
w4fms @aol.com, 616-881-1618 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price! Brian Harris 
WAS5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 
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WANTED: Hammarlund ED-4 
Transmitter. Bob Mattson, W2AMI, 16 Carly 
Dr, Highland, NY 12528. 845- 691-6247 
w2ami @arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Military radios vintage, 1952 
and back. Ken Kolthoff, KBAXH, 9420 STE 
RTE T, Amazonia, MO 64421. 913-634- 
3863 
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Hammond Modulation Transformers 


( Mil Bi 6 i mani r ened eee het TT eR i 


New production modulation transform- 
ers have been unavailable for a very long 
time — until now! Electric Radio is offering 
a limited run of genuine high-quality Ham- 
mond modulation transformers that are all- 


new production and are great way to solve a 
big problem with plate modulated AM trans- 
mitters. 

These new transformers have extra sec- 
ondary impedance taps for 3k, 4k, and 5k 
loads, plus, the primary includes a 40% tap 
for push-pull screens! This makes them 
the perfect transformer for any real AM 
project in the low and medium power class. 
They are ideal as a replacement part for 
Viking transmitters with burned out modu- 
lation transformers, or any homebrew trans- 
mitter project with a push-pull output us- 
ing 6AQ5 through 6550s. 

As high-quality transformers, their re- 
sponse is 150 Hz to 15 kHz, + 1 dB maxi- 
mum, at a 1 kHz reference. 

$125.00 each, plus $12.35 for flat-rate 
shipping within the US. 


WWW.ERmag.com 
720-924-0171 


Offering Unparalleled Free as wellas.. 


.... Exciting Member Benefits 
World Class 


Visit at collinsradio.org & join the fun 
See our Events Calendar 


Signal Magazine 


Come see what the excitement is about 
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WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, LSCI Butner — GA, PO Box 
999, Butner, NC 27509-999 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: I’m looking for information 
about Vanguard Electronic Labs of Hollis 
NY. Needed are catalogs, instruction 
sheets, company history, etc. Also want to 
buy a Vanguard/Springfield walkie-talkie. 
Bob Nickels, W9RAN @arrl.net 


WANTED: Please Help! Need a 
modulation transformer for my Johnson 
500. Contact Larry Harrison, K3JRR, 540- 


852-3431, or PO Box 38, Criders, VA 
22820 


WANTED: NOS small illuminated panel 
drive with a slide rule type dial. Louis 
D’Antuono, WA2CBZ, 8802 Ridge Blvd, 
APT C-2, Brooklyn, NY 11209 718-748- 
9612 after 6 PM EST 


WANTED: “AN/FRR-24 or AN/FRR-37 or 
AN/FRR-10” original Navy pictures and 
Fair Radio sales ads. Also would also like 
to hear from other owners for a possible 
upcoming series of ER articles. Thanks! 
Brian, KN4R, 704 657-8910 
brianharrison @ embarqmail.com, 


WANTED: National HRO power supply, 
rack-mounted for 6V__ filament; 
Hammarlund Comet “CC” coil set; any 
Utah transmitter, modulator, or custom 
cabinet for such; schematic/info on 
Western Electric Model 15A Police 
Transmitter. Gary, KGGLH, 209 286-0931 
or k6glh @volcano.net 


Series } + Disk } 
RL. Drake Co. 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 


QUARTER CENTURY WIRELESS ASSOCATION, IHG. 


Licensed atleast 25 years ago ? 


“Since 1985” And licensed now ? 
Then you should belong to the 
WANTED: An AMECO TX-86 transmitter Quarter Century Wireless Association 
and or Power Supply. Price ha will be QCWA, inc. 
redicated on condition of chassis. 
Bake provide 3 pictures of YOUR rig: 8400 NW 115th Avenue 
front view, rear view, bottom view showing Ocala, FL 34482-1098 
wiring, and detailed description to USA 


spf@Reagan.com. Phil, ACOOB Wwww.qcwa.org 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Lvigth od oadachaembat arts ace ueeeetns 4 hours, $89.95 


Collins 75S-3 and 32S-3.............cccccceseeee 2 hours, $89.95 
Collins SOR erie 6. co isciek coacecesadoessouetes ste 1 hour, $39.95 
Collins 30S eae ws. stele eee 1 hour, $39.95 
COins RW sai Oe cn. sn dae 2 hours, $39.95 
COTS 97S Ara ounces cee tock ete ee eee 2 hours, $89.95 
COLLINS: K-B90 AG so. .cccccoesacscuccocessctbscsesesencbes 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 


val doaavess Bess Catsaets oc 4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Dead or Alive 


VINTAGE TUBE ELECTRONICS 


Audio Equipment - Ham & Military Radios 


*Cinema/PA/Broadcast Sound Equipment* 


Amps-Compressors-Preamps-Microphones-Reel to Reel-Mixers-Phono 
Speakers/Horns/Drivers-Receivers 


Catalin + Breadboard + Console Radios 
Computers: Apple | & Il Lisa, IMSAI, Altair 


Parts: Output/Input/Power Transformers, WECO + Sprague Capacitors 
Cloth Wire, WWII Equipment, Nassau Solder 


Vacuum Tubes: 
211/845/805/6550/12AX7/5692/GZ34/2A3/EL34/6SN7W/6922 
300B/205D/350B/V1-231/#45/#50 & More 


SS Brands Wanted $$ 


Acrosound, Altec, Ampex, AR, Brook, Capehart, Collins, Crosley, Dynaco 
EICO, EH HH Scott, Electro-Voice, EMT, ERPI, Fada, Fairchild, Fisher 
Garrard, Harman Kardon, Heathkit, JBL, Jensen, Marantz, Mcintosh 

McMurdo, Mullard, National, Neumann, Ortofon, Partridge, Peerless 

Presto, Pultec RCA, Sparton, Studer, Tannoy, Telefunken, Thorens, Triad 

Urei, UTC, Western Electric 


| BUY IT ALL: FROM 1 ITEM TO COMPLETE COLLECTIONS 


CALL OR EMAIL TODAY 
610-649-4151 


www.cash4audio.com 


Electric Radio #309 February 2015 59 


— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 

are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at_http://www.radiolabworks.com/ 

ersearch.html 

° Single Issues: $4.00 Each, Postpaid 

¢ 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.00 S&H 

° Special Deal on Any Four Years (Or Any 48 Issues): $110.00 + $8.00 S&H 

¢ Almost all of the back issues of Electric Radio from #1 are available for $450.00 + 
$24.00 S&H, at least a 56% discount the over single-issue price. 

¢ For a postpaid 29-page printed back issue index, please send $3. 

Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 

Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and all 
the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus $5.75 
S&H. 

Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 

Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages-------------------- 15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biog- 
raphy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
AdVertiSing. ----------------------------------------- 2-2-2 anne anne nnn nn nnn nnn nnn nnn nnn nnn en en ene $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years until 
retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many historic 


photographs and stories from former employees.--------------------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 


Heathkit Test Equipment Products: This is Chuck Penson’s (WA7ZZE) companion 

book to his Heathkit Amateur Radio Products book, and it all about Heathkit test equipment 

that continues to be very popular, even many years after Heath’s closing. -------------------- $19.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
With many, ustrations in full ColOs--------=-o~-nnnennneenm-—o--~ nnnnn enna nnnnn nom arraae $36.00 - 10% = $32.50 
Miller’s Collecting Science and Technology: 160 pages of high-quality color photographs from museum 
collections make this hardback volume an excellent introduction to this new collecting field. Written by 
Lindsay Sterling-------------------------------------0-nn eno nnnn nnn mnnnrn monn nnn nnnnnnnnnnnncnnnnnsas $29.95-10% = $26.95 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------- nnn nanan nnn nnn nnn $24.95 - 10% - $22.45 

The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history ANd GOOd PhOtOS . --m-----nm-nrmmmnnmmm—= 
oe nnn nnnnnnnn nnn nnennenennnnnnnnnnnnnnnnnnnnannnnnnnnmnnennnnnannnnannnnnnnnnnmnnnnn 25, 95-10% = $22.45 


Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful VOIUME. ...........: eee 
PRUE ee a USA Pea G ast ee teen eh be Saaes «dns tad oepeerenarteenat daaeemashi aside eg $29.95-37% = $18.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis -----------------7----7necrnnnnnnnnmnnnnnno nnn $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
INfOrMatiVe.-----------=----nnnnn nnn nnn nn nnn ner nnn nnn nner renee nna manna ea $26.95-10% = $24.25 


NEW '! shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 


Ath edition, and is a hardbound, heavy, 800-page masterpiece, more like an encyclo- 
pedia than a mere handbook! Sure to become a classic volume, it contains info on 
over 1,700 receivers from 1942 to 2013, when the book was completed. it includes 
many hard-to-find details about European CQUIPMeNty) fae an eee $49.95 
The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 Pages. ------------------n=mnnrrmmnnn= $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 


andieales mentoning,radia. communications: Of the Gays sare se poner nnn enna Ee $13.50 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
De eee Sei a a wn rr nn a EOS $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave's 
popular book. 209 pages of great information especially valuable to radio builders.------- $21.95 - 10% = $19.75 


Ordering Information: 
Hollow State Design, Tube Type Transmitters, and Shortwave Receivers Past and 
Presentare heavy and shipping is $6.00 each. 


For other books, please add $5.00 shipping for one book and $1.00 for each addi- 
tional book. Five books are shipped by media mail free to one address. 

Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or by Telephone at 720-924-0171 
Or on the Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 


These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 
Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $10.00 S&H 

Set of 15: $17.25 + $10.50 S&H 

Set of 20: $23.00 + $11.75 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: | need information from owners 
of Aircraft Radio Corp. DV-10 or DV-11 
Dynaverters, which are solid state 
replacements for command receiver 
dynamotors, for possible ER article. | 
would also be interested in similar 


wa2ejt59 @stny.rr.com, or telephone za we 


replacements used in other equipment. 

Please email me at 

before 8:30 PM Eastern Time at 607-754- px Since 1924 A 
2848. Leave a message and | will return | - _BETTER 
your call. Thank you, Joe Long, WAZ2EJT gt ELECTRONIC 


COMPONENTS 
WANTED: Lafayette HE-25 Voyager 


Transmitter-any condition. Bob, NV1X, 
802-879-7235, bobzimmer@msn.com 


Tl eee 


. 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter/Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 


alr. 


Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 


question via email or. telephone. 


7 OAMPS. 7. 


As) i) 


7 ry) -39 
S z 
SS _pRRIER Ue, = 


Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 
latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Order one today 
at our special introductory price and make 
your 100V look as great as it sounds! 
Contact:. Nick Tusa, K5ERF 


Telephone: 985-249-6467 
Fax: 985-249-6468 


Electric Radio #309 


February 2015 63 


W7F 6 I A yay | ge " 119 E. George St 
ao, i+, }}) Batesville, IN 4700 
Manuals \\ Masuela ee: 


Eder oe We are your 1-stop source 
for radio, test equipment, 


Send your questions to: and audio manuals 


sales@w7fg.com 


Order by phone: 


(812) 932-3417 Pa . 
lRayPal, 
800-807-6146 US only 


customer satisfaction guaranteed! 


Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” (used with the permission of Classic 
Radio). The T-shirts are 100% cotton and come in Small, Large, X- 
Large, XX-Large. The color is slightly lighter than the cover of ER. 
$17.00 delivered, $18.00 for XXL. (Medium Available by Special 
Order) 


\Y ELECTRIC 
_ RADIO 


ig . S = 
celebrating 3 bygone cra 
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Subscription Information 


Published Monthly 
Rates within the US: 


Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
Call for FAX 


email: Ray@ERmag.com 
The Electric Radio mailing date is posted monthly at www.ermag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel 
all-cotton style with an adjustable 
rear headband and a 3-inch front 
brim. The background color 1s 
khaki, and the ER logo is 
embroidered in 4 colors, not 
printed. These hats will hold up 


for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
2/15 


Mogg gag hye fff gota gg phfoneed gogo |eyeg tft TUNA AYE 


W9ADJ 01/16 
James Beyer 

6213 Countryside Lane 
Madison Wi 53705-1025 


LAaAwHos Port 


ws ti vi. —~ Va J- Vorwtotleal eB ) ii dah w=; iat oy @ poe (oH @ FT @ ef | 


Goo Ohrm Monaural 


Ciassic Radio headset. 


Now enjoy the rich audio of 
your vintage receiver with a 
professional quality headset 


built jesast for you. , 


Sae=aasre Chae WIIaGeoerer7272 Ce 
Fee 4 hae WIWVIGerer27 Ce 


Ss ~e 


see our user revievvs at: 


e> I Hiaanrr..£reet 


ham radio om the net 
> 


42> Fela Corre rratusrriicc=a tions 
Sos SoO8- So43Isg ™|-F VCArM-—-GSGPr1 PST 


